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Heretofore a purchaser of screw or turret machines was, in many cases, 
Mo ney Talks ‘* between the devil and the deep sea.’’ He must select a machine built 
ad well enough to produce accurate work continuously, designed so as to 
be handy and convenient for the operator, proportioned for long life and freedom from accidents, powerful enough to work 
up to its full rated capacity and GHEAP enough to suit the man who pays the bills. 

He need hesitate no longer. We have combined all of these points in one machine. We build it in all ‘combinations 

and many sizes. You are wasting your money by buying before investigating our machine and getting our prices. 


WASTE NOT, WANT NOT. iss Mest wise? "then send for our Catalog. 
The P n Machine G 
earso ompany, 


37 West Randolph St., Chicago, Ill., U. S. A. 


Cable: ‘‘ Pearson, Chicago.'’ Lieber’s Code. 

, AGENTS—Walter H. Foster, 126 Liberty St., N. Y., and The Bourse, 
Philadelphia : The S. M. York Co., 44 So. Water St., Cleveland, O. ; The 
FE. A. Kinsey Co., 331 W. Fourth St., Cincinnati, O.; McDowell, Stocker 
& Co., 61 So. Canal St., Chicago, I!l.; Gustav Diechmann & Sohn, 
Berlin; B. A. Hjorth & Co., Stockholm. 
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Oil 
Economy 


doesn’t lie in the use of one drop 
where two are needed, nor in the 
use of the cheapest oil. Neither 





of these would be economy. 
Real economy in the use of oil lies 
in using good oil and using it over 
and over until its goodness is gone. 
How can you use it over and over? 
By the use of a Roper Centrifugal 
Oil Separator, which separates oil 
from bolts, nuts and scraps of all 
sorts. 

There’s nothing experimental 
about this method of reclaiming 
oil—it passed that stage about 
seventeen years ago, and is now 
proving its usefulness in the best 
machine shops in the country. 
You can’t afford to be without a 
Roper Separator if you use as little 
as three barrels of oil per year. 
Send for full particulars. 


American Tool & 
Machine Co., 


LEADING MAKERS OF 
SUGAR MACHINERY. 


Founded 1845. Boston, Mass. 


Incorporated 1864. 






















The Planer that does 


the business is Whitney’s P-4 Planer. 
It’s the Planer that’s doing all the particu- 
lar planing in a great many of the best 
wood-working establishments 1n the world, 
and that’s doing more and more of it each 
year. It’s the only Planer we know of that 
will plane stuff that's less than three inches 
long without clipping the ends. 
Tell us what-you’d like to know about it. 


Baxter D. Whitney, 


Winchendon, Mass. 





| rw -) BULLOCK 
, | MOTORS 


PLECTRIC. 
SEND FOR 


SYSTEMS. BULLETIN 
Pe 0232. 
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We Can’t Help You If You Won’t Let Us, 







and ours on the other, and we'll send you a book about 
our Gas Furnaces, that ought to lead to your saving some money 
if you read and consider its contents. 


AMERICAN GAS FURNACE CO., 23 John St. New York. 


Chas. Churchill & Co., London, Birmingham and Glasgow. Schuchardt & Schiitte, Berlin, Cologne, Vienna 





and you lose more than we if you don’t let us, 
for just this reason: We lose the sale of a Gas 
Furnace or two; you lose every cent of the 
difference between the cost of oper- 
ating the old, dirty, time-wasting coal 
or coke furnace and our Gas Furnace, 
for years to come, and that will run up 
into dollars pretty fast. 

If you're at all interested, just write 
your address on one side of a postal 














St. Petersburg. H.Glaenzer & Perreaud, Paris. 














wa YOU ORDER 
== BELTING Remember that 


Hyatt Roller Bearings 


save belting. The stress in starting is 
decreased, less tension is required in 
operation, the life of the belt is pro- 
longed and power is economized. .... 


fee." Hyatt Roller Bearing Co., 


133 Liberty St., New York City. HARRISON, N. J. 














SIEMENS , Electric 


— Dynamos, 


H A i Ss K E Belt Driven and Direct Connected. 


ELECTRIC company | Motors, 


OF 


Main Office and Works: 


CHICAGO, ILL. Meters, etc., Etc. 


New York—Havemeyer + Bldg. ‘Siee-mes Broad St. Philadelphia— Land Title Title Bldg. 
BRANCH J Cincinnati—Neave Bldg. St. Louis—Laclede Bldg. Denver—412 Seventeenth St. 
OFFICES Grand Rapids—22 Norris Bldg 
Salt Lake City—Trent Eng. and Mach. Works. San Frenclco~se8 Parrott Bldg. 








AMERICA. Arc Lamps, 


















STANDARD PNEUMATIC TOOL CO., 


1535 and 1536 Marquette Building, Chicago. 


One Man With This 


No. 3 ‘‘ Little Giant’? Pneumatic Hammer 
can do the work of four men chipping by 
hand. These hammers are made in four 
sizes, covering all classes of work. They 
have an air regulator, adjustable to admit a 
minimum amount of air, and deliver a blow 
with full force of hammer under various 
pressures. They are light, durable and 
efficient. ‘Guaranteed against repair for 
one year. Want one on trial? Further 
particulars of 

















141 Broadway, New York. 
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Cold Saw Cutting-Off Machines. 
Milling Machines. 

Boring Machines. 

Slotting Machines. 

Portable Electric Driven Tools. 


Right sizes plain 
milling machines 
15 in. x 15 in. to 
72 in.x72in., any 
desired length of 
carriage. 






ee cwron MACHINE TOOL WORKS, Inc., 
: ‘ - PHILADELPHIA, U .S. A. 


It Is Practically Impossible 


to have solid arbors for all sizes of holes. It would re- 
quire a great deal of room to store them, and the cost 
would be all out of proportion to the possible benefits. 
The Nicholson Expanding Mandrels solve the prob- 
lem. Nine of them wi:] take the place of a great many 

F é times as many solid arbors—covering every size of hole, 
from one to seven iestion, indindve~end may cost ery one-quarter as much. Ready for delivery now. Catalog fre >, 


W. FL. Nicholson & Co., Wilkes-Barre, Pa.,U.S.A. 
We Have a Modern Machine Shop, 


Brass Foundry and Coppersmith Shop, and want to build machines 
or parts of same, by contract, or furnish first-class Brass Castings. 


J. B. CHAPMAN & COMPANY, SPRINGFIELD, MASS. 
~ sone Purifiers 


Feed-Water 


Keep Boilers Clean and Free from Scale. Guaranteed. 


The Hoppes Mfg. Co., 


17 Belmont Ave., Springfield, Ohio. 


so Bd. Haussmann, Paris, France. 

























NEW CATALOG FREE. 


POREIGN OFFICES: - * © 39 Victoria St., Westminster, London, S. W., Eng. 


OH, VESs YOU CAN DO IT ON A LATHE 


if you've lots of time and don’t mind 
whether it’s done accurately or not. But 
it will make you awfully tired to try to 
make two of them just alike, on any lathe 
you ever saw. 

No use talking, there’s no lathe on earth 
that will do grinder work as a good grinder 
will do it—as the LANDIS GRINDER will 
do it—’tisn’t to be expected. 

We've a 94-page book that’s chock full of 
information about Landis Grinders, and we'll 
a" send you a copy if you'll say you want it. 


LANDIS TOOL CO., 


Waynesboro, Pi., U.S.A. 


Walter H. Foster, Manager, New York. C. W. Burton, Griffiths & Co., London. 
Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm and St. Petersburg. 



































American Machinist 


Hardened steel finished 

Sides and bottom. 5 minutes 

Hill, Clarke & Co,, Boston and Chicago. 
Ad. Janssens, Paris and Brussels. 





Doce MACHINE 


— combined with 


AT = 


Me Iron 
Planer 


swivels from 
Horizontal 
to Vertical. 
Do not plane 
4 surfaces that 
~ - _| should be 
== SSomililed or mill 
\ = “| surfaces that 
—~” 3} should be 
z planed. 





























SEND FOR CATALOG. 


The Adams Company, Dubuque, la. 


We Plane Steel Gears 


faster and better than you mill cast 
You wouldn’t ask the rea- 





iron ones. 
son after seeing the chips. They roll 
up like chips from a lathe tool. We 
don’t scrape them off, but cut them off. 
Cutter has a top rake you know. Let 
us tell you more about it. 


The Fellows Gear Shaper Co., 
SPRINGFIELD, VT. 


Morton’s Draw Cut Shaper 


is an up-to-date machine, with the cutting 
power of a planer, and has unequaled 
capacity for true 
and rapid work 
Sizes from ao to 
# inch stroke 


i) Morton Mig. Co. 


Muskegon Heights, 
Mich., U.S.A. 


“ Builders of a 
complete line of 

= Portable and 
Stationary Key- 
way Cutters and 
Portable Planers 


Eastern Branch: 126 Liberty Street, New York, N. Y.; Walter 









H. Foster, Manager Glasgow Office: 40 St. Enax hy Square 
James Ritchie, Manager. Schuchardt & Schutte, Berlin, Vienna, 
Brussels, Stox kholm and St. Petersburg. Adphe. Janssens, Paris, 
France. Selig, Sonnenthal & Co., London, England. 





HINDLEY WORM GEARING. 


MORSE, WILLIAMS & CoO., 
PHILADELPHIA, PA. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PusB.isHers, BooKse.ters 
AND IMPORTERS, 

810 WALNUT ST., PHILADELPHIA. 





Qj Our New and Revised Catalog of Practical and Scientif 
Books, 88 pages, 8vo, and our other Catalogs and Circulars, the 
whole covenng every branch of Science applied to the Arts, sent 
free and free of postage to anyone in any part of the world who 


will furnish his address 









The Yankee Drill 
Grinder 


Pat'd Nov. 15, 1898.) 
for grinding both Twist and 
Flat Drills. This machine 
grinds all sized drills from 1-8 
to21-4in. Can be set for any 
size in a few seconds 
Gives any desired 
clearance. Fully 
guaranteed. 


G. T. Eames Co. 
Kalamazoo, Mich. 


**Can’t Grind Wrong.’’ 
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Effect of the Rush on Quality of 
Tools. 


In another part of this issue we publish 
a communication from a London corres- 
pondent, calling attention to a matter of 
some importance to our machine tool 
builders, and especially to their foreign 
trade. It would, of course, be a grave 
mistake to infer from this article that all, 
or even a large proportion, of American 
tools have seriously deteriorated in quality 
recently. 

It is a familiar fact that machine shops 
seldom are able to do quite as good work 
when they are rushed as when orders are 
not so pressing, however good the inten- 
tions of their managers may be in this re- 
spect. When times are rushing men must 
be employed on work which they would 
not be considered fit to do in ordinary 
times, and many men must work overtime 
by artificial light and under conditions 
which do not permit them to turn out their 
best work. Some shops have their work 
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sO systematized that these influences do 
not produce serious deterioration, but by 
no means all of them have; and then there 
are the shops in which the mechanical 
side of the business is entirely subordinated 
to the commercial side, in which, appar- 
ently, the fact that the building of ma- 
chine tools is a mechanical business is en- 
tirely overlooked and the untrammelled 
ideas of “business men” and “hustlers” 
reign supreme. No good tools can be ex- 
pected from such shops at any time, and 
during a rush, when they know that the 
more they can crowd production the more 
money there is to be made, they, of course, 
crowd things to the uttermost limit, and 
all hands let quality go hang. 

Of course, this is to be regretted, but 
there is probably no help for it. A real 
mechanic will do his work properly at all 
times, simply because he recognizes but 
one way to do work; the botch will never 
do it better than circumstances compel 
him, and foreign buyers of machine tools 
must learn, as American buyers of them 
have, that there is almost, though prob 
ably not quite, as much difference between 
different American tools as between dif- 
ferent English tools, and they must dis- 
not to howl 
“Yankee tools’ as a 


criminate, and learn about 
the shortcomings of 
whole because they find imperfections in 
a few of them. It would be about as 
reasonable for Americans to condemn all 
British tools on the strength of a trial of 
the cheapest Yorkshire lathe, or all 
French tools because of the uncouth ugli- 
ness and general worthlessness of a tool 
made near the Belgian frontier. 

When the present writer visited Eng- 
land two years ago he repeatedly encoun- 
tered shop managers who criticised Amer- 
ican tools on the basis of their experience 
with our most inferior makes, and some 
of them seemed actually to believe that 
they had as good as any, if not the best of 
our Only experience will teach 
them better, and this is the way in which 
reputations, good and bad, will be built up 
abroad—reputations which will be of value 
or the reverse when times are not so rush- 
ing as they are now. 

Finally, all this is an argument in favor 
of the course we have always recom- 
mended, of buying tools, so far as pos- 
sible, when times are dull. At such times 
not only are prices lower, but good work- 
manship is more to be expected and can 
much more readily be enforced, because 
then there is time enough to do it; tools 
are not needed so urgently and builders 


tools. 


generally are a little more solicitous. 
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The Supply of Mechanics for the 
Next Generation. 

In a recent installment of his series of 
articles on “Machine Shop Management 
in Europe and America,” published in the 
Mr. H. F. L 


which he 


“Engineering Magazine,” 
Orcott asks if the advantages, 
owns American shops now enjoy, are 
likely to be permanent, and he 
the 


answering 


answers 
His 


question 


his own 


for 


question in negative 
the 


specialization of 


reason thus 


lies in the increased 
American shops, with the tendency which 
accompanies this specialization to train up 
boys to be mere machine tenders or oper 
atives instead of mechanics in the proper 


Mr 


Orcott believes that the very system which 


sense of that term. In other words, 
has given us our present position will in 
the end, by a process of reaction, destroy 


He 


sys 


the very thing which it has created 


considers that the present American 


tem of manufacture is the outgrowth of 
the 


conditions which developed independence 


conditions which preceded it—social 
of thought and enterprise in action, techni 
cal conditions which trained up a body of 
and condi 


this 


superior mechanics, economic 


tions which gave to combination of 


enterprise and skill full play in business 
the being what we 


development ; result 


see about us. There is no reader of the 
Machinist” 
up a goodly number of men who now oc- 
cupy the 
and who began life in the shop earning 


‘“*American who cannot count 


front rank in a business sense 


their daily bread. It is no uncommon 
thing to hear men who occupy positions 
which anyone might envy speak of the time 
when and place where they “served their 
time.”’ It is such men as these who have 
laid the foundations and built the super- 
structure of American manufactures, and 
they form one of the glories of America 
Mr. Orcott 


that the conditions which have produced 


evidently does not consider 


this race of men now exist. Nor, going 
down the scale, does he consider that un- 
der present conditions are successors be 
ing trained to the lieutenants and privates 
without whose aid the efforts of the lead 
ers would have been comparatively fruit 
less. In other words, he does not believe 
that the 


self-perpetuating 


condition of things is 


We 


in his opinion, in the condition of a 


present 
are, so to speak, 
man 


who is living on his capital which was 


accumulated by the generations before 
him. 

Mr. Orcott is not the only one wh 
holds these pessimistic views. Reading 
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between the lines of Professor Sweet's 
Rochester address, published in our last 
week’s issue, it is hazarding little to sur- 
mise that the professor holds similar 
views. 

There is already a marked deficiency in 
the supply of foremanship talent. We 
frequently hear of openings of this kind 
which fairly gape to find an occupant. As 
industries develop and become more high- 
ly organized, a higher grade of talent in 
these positions becomes necessary for 
them; but, on the other hand, this very 
process of development on more highly 
organized lines tends to restrict the growth 
of the very qualities for which it sets an 
increasing demand. 

The world is full of failures of one gen- 
eration to anticipate or to attempt to solve 
the problems of the next. One may be 
convinced of the truth of these opinions 
and at the same time be optimistic as to 
the ultimate outcome. The great forces 
of industrial and social progress are al- 
most as much beyond the control of man 
as the forces of physical nature, and for 
ourselves, even granting the situation to 
be as described, we do not fear the out- 
come or believe it will be what strict logic 
There is such a thing as 
carrying logic too far. We all know men 
who are so minutely logical as to become 
Nothing, in fact, is 


may indicate. 


in the end illogical. 


so unsafe as the application of the strict 


rules of logic to diverse and uncertain 
premises, whose relative importance and 
bearing one another cannot be 
known. 

How the situation will or should be met 


Professor 


upon 


we do not profess to know. 
Sweet obviously believes the correct solu- 
tion to lie in the trade school. We have 
no shadow of doubt that a trade school 
conducted on the lines laid down by him— 
such a school, in fact, as he might con- 
duct—would successfully train competent 
mechanics. Nay more, we believe it would 
train better mechanics than even the old 
system, except in exceptional cases, like 
that of the professor himself; for few ap- 
prentices, even in the palmy days of ap- 
prenticeship, had as good and capable a 
“boss” as he. We very much doubt, how- 
ever, the advisability of the establishment 
of such schools by State aid. This, not 
because such use of State funds is im- 
proper, for we regard it as eminently 
proper, but because State schools of this 
kind would be part of the educational sys- 
tem of the State, and as such would be 
controlled by those who have been bred 
in the present scholastic atmosphere. The 
inevitable result would be the assimilation 
of the work of the trade schools with that 
of the present educational system. The 
very opposite of this is necessary. The 
old grooves must be left behind and new 
ground must be broken if the highest suc- 
cess is to be attained. We could point out 
at least one great educational experiment 
which was a flat failure largely because 
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the new idea was made the tail to an old 
kite. 

This whole subject of industrial educa- 
tion is in its infancy, at any rate in this 
country. By common repute Germany 
leads in educational development on these 
lines. We have too little knowledge of 
the German schools of technology to speak 
of them with much confidence, and it may 
or may not be true that they might be 
transplanted to this country and be found 
in harmony with the new environment. 
We in this country have been reared to al- 
most worship the little red school-house 
as the foundation of our institutions, but 
it should be plain to all that new condi- 
tions demand new treatment and that new 
wine should be put into new bottles. De- 
spite the orthodox belief to the contrary, 
the wisdom of the world is not all to be 
found in its books, and the glorification of 
education, as that word is commonly un- 
derstood, may easily be carried altogether 
too far. 





Case Hardening.* 


BY JOHN BULKLEY. 

The process of case hardening has not 
changed materially for the past few years. 
The principal materials used remain the 
same: granulated rawbone, hydro-carbon- 
ated bone black, black oxide of manganese, 
sal soda, charcoal and salt. 

These materials are commonly used in 
railroad shops, and give much satisfaction 
if they are carefully and properly handled. 

For pins and bushings and such light 
work as is required for immediate use, we 
use the ““New York Specialty Case Hard- 
ening Powder.’ This we found to be 
greatly superior to potash. Specimens of 
same will be found among samples of case 
hardening submitted here for your in- 
spection. 

The work which is to be hardened can 
be packed in cast or wrought iron boxes, 
sealing with fire clay or mud, so as to pre- 
vent the gases from escaping as much as 
possible. The pieces to be hardened 
should be placed about 2 inches apart in 
box. The vacant spaces are well filled 
and packed with the material you are us- 
ing for case-hardening purposes. Should 
your box be supplied with heavy work, as 
crank pins, guides, etc., 15 to 20 hours of 
steady heat is necessary in order to secure 
best results. If, on the other hand, you 
have light pieces, as links, link-blocks and 
pins, 8 to 10 hours will be. sufficient to 
subject them to a good heat. 

This class of work we place in the fur- 
nace about 8 o'clock of a morning, and 
heat it all day. At night close up the fur- 
nace, letting the box remain over night 
and remove next morning. Reheat this 
work and cool in cold water. 

We have secured good results using 
granulated raw bone. 

* Report of Committee on Case Hardening, submitted 


to the annual convention of National Railroad Master 
Blacksmiths’ Association, Milwaukee, 1899. 


September 14, 1899. 


If using hydro-carbonated bone black, 
pack pieces in box and seal same as before 
given. 

Furnaces for case hardening should be 
so constructed that boxes would not have 
to be raised or lowered while being put 
into or taken from the furnace. The heat- 
ing space is near the ground. The fire- 
box and ash pan are below the surface. 

This refers to a furnace heated with 
soft coal. If the furnace is on outside of 
a building a stack or chimney, about 16 
feet high, will furnish draft enough to 
heat boxes without aid of blast. 

Case-hardening furnaces which are 
heated with fuel oil are of a very different 
construction, the boxes being generally 
heated from the top; with coal, in most 
cases, it is from the bottom. 

The cooling tub is arranged so as to ad- 
mit cold water from the end near the 
bottom, the cold stream thus running 
lengthwise along the bottom of tub. 

The cold stream forces the hot water to 
flow over top of tub. 

When cooling, guides, or long pieces, 
strips or bars of iron should be laid in the 
bottom of tub, in order to keep the work 
about 2 or 3 inches from the bottom of 
tub; in this way the cold stream flows 
under the work which is being cooled. 





Tuyere Area and Arrangement— 
A Correction. 

A foreign correspondent calls our atten 
tion to Mr. L. C. Jewett’s article on “Cu- 
pola Design and Capacity,” published in 
our issue for May 4 last, and refers to the 
statement that “the combined area of the 
tuyeres should be at least 25 per cent. 
greater than the area of the cupola.”’ This 
does not agree with the sizes of tuyeres 
shown, and is, of course, an obvious error. 
We have referred the matter to Mr. Jew- 
ett, who says he intended to say that the 
combined area of the tuyeres should be 
25 per cent. greater than the area of the 
blow or wind pipe. The sketch published 
with the original. article did not show a 
blast pipe, and was intended to show a 
good arrangement of tuyeres to lessen the 
danger of iron running into them, and to 
facilitate removal if it did get in, rather 
than sizes as related to the blast pipe. 





A true story is told of a man who had 
a good stream of water running through 
his farm, and having heard of the won 
ders of a turbine water wheel, concluded 
to build him a mill. Having a nice level 
place by the creek, he built the mill. Find- 
ing out how much power he wanted and 
consulting the catalog, he found that a cer 
tain size wheel at 22 feet head would do 
the business, and getting the guarantee 
that the wheel would work just as well 
under water as above, he proceeded to dig 
a well 22 feet deep, and put his wheel at 
the bottom of the well. It wasn’t long 
after that he had a mill for sale and a 
water wheel to scrap. 
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Commercial Review. 


New York, Fripay EveNnrinG, 
September 8, 1899. 
MACHINE TOOL MATTERS. 

The Fuller Round Bale Compress Com- 
pany, which controls patents upon machin 
ery for pressing cotton by a much im- 
proved process, and has hitherto had its 
machines constructed by contract, pro- 
poses to erect in Memphis, Tenn., a fac- 
tory to build them for itself. This factory 
will cost $200,000, and a large proportion 
of that amount—not unlikely one-half— 
will go for the machine tool equipment. 
Inquiries for catalogs have been sent out 
freely among the trade and specifications 
for the tools are now being prepared. The 
list will include many boring mills and 
milling machines. The machine shop will 
be 80x265 feet, and the foundry 80x300 
feet. The steam plant will probably be of 
about 500 horse-power, but this is not yet 
settled. At the factory will be made both 
compresses and cotton ginning machines. 

Mr. Rudolf Kirschbaum, manager of 
the new Deutsche-Garvin-Maschinen-Fa- 
brik Actiengesellschaft, arrived in New 
York September 8 by the North German 
Lloyd steamship line. He was _inter- 
viewed at the office of the Garvin Ma- 
chine Company by a representative of the 
“American Machinist.” Mr. Kirschbaum 
stated that German demand for American 
tools seems to be about as great still as it 
has been in the past. Difficulty of obtain- 
ing tools for early delivery has retarded 
business considerably in the heavy lines, 
but in the lighter ones Mr. Kirschbaum is 
of opinion that there is an overstock in 
the hands of German dealers. He holds 
that the buying boom has been rather be- 
tween the manufacturer and the German 
dealer than with the consumer. 

Mr. Kirschbaum was asked in particu- 
lar what the effect of American price ad- 
vances has been upon the German buyer. 
He did not appear to lay great stress upon 
the matter and did not consider that any 
material effect has yet been felt. He be- 
lieves, however, that a hesitation of trade 
from this cause will be natural if buyers 
think that there is likelihood of prices re- 
acting, but if they find in course of time 
that values seem permanent they will go 
ahead and buy wherever they can do so 
advantageously. 

The famine for castings is not felt in 
Germany as it is here, Mr. Kirschbaum 
states. 

His opinion upon the Russian tool mar- 
ket being requested, he remarked that it 
had a bright future, but that it is yet in an 
early stage. 

Ground has been broken for the factory 
of the new company. While the machine 
tool equipment is being purchased in this 
country, it is not probable that the electri- 
cal plant will be. 

DYNAMOS AND MOTORS. 
A sign of the vitality of this year’s mar- 
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ket is its susceptibility to stimulating in- 
fluences. Already sellers are beginning to 
talk about fall trade having set in. Busi- 
ness has been so good all through the 
season that there is little chance for con- 
trast, but indications are for an active 
autumn. 

There is quite a good deal of lighting 
work now being contracted for. This is 
the natural season for it, because prepara- 
tions are being made for the long winter 
evenings. In New York the office-build- 
ing industry seems to be fairly active 
from the view-point of the lighting peo- 
ple. We understand that there are some 
six or eight of these structures going up, 
which will put in isolated lighting plants. 
Contracts have been let for three 50-kilo- 
watt Bullock generators to be installed in 
the Cheesebrough Building, and for two 
to go in the Broadway Chambers. 

The proprietors of “The Scotsman,” 
Edinburgh, have contracted with the Bul- 
lock Electric Manufacturing Company, 
through their London agents, for four mo- 
tors on their “Teaser” system to drive the 
new quadruple presses now being built by 
R. Hoe & Co., and which will be erected 
in the new premises under construction 
for “The Scotsman.” Each motor is of 
50 horse-power capacity. 

Mr. J. S. Neave, vice-president of the 
Bullock Electric Manufacturing Com 
pany, brought back with him from Europe, 
a fortnight ago, a contract which is the 
largest the company has ever received, and 
which is one of the most important elec- 
trical export orders of the year. It comes 
from a big French engineering firm, and 
calls for a large number of machines, in 
cluding generators running upward of 400 
kilowatts in capacity. The machinery is 
in great part for railway purposes. It is 
destined for various places, including 
Africa, China and Japan. The contract 
is said to be worth half a million dollars. 

An official of one of the largest electric 
manufacturing corporations stated to-day 
that its prices had not recently been ad 
vanced, nor did he think that they would 
go higher than they are. Inquiries of sev- 
eral smaller, though representative, com 
panies elicited replies also to the effect 
that no pronounced increase had been 
made in several weeks. 

Electrical manufacturers who do not 
have their own foundries are necessarily 
much hampered still by the difficulty of 
getting castings. However, a generator of 
50 or 100 kilowatts can quite commonly be 
delivered on two months’ notice. The rep- 
resentative of one company says that the 
trouble in obtaining copper is somewhat 
relieved. 

An electric manufacturing 
which caters quite a good deal to the trade 
of electric vehicle builders is having an 
active demand from that source, and one 
feature of the business at present is note- 
worthy. This is the fact that orders are 
coming in from a multiplicity of small 


company 
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Some of them 
Electric 


automobile manufacturers 
are orders for sample machines. 
vehicle manufacture seems to be becom 
ing a diffused industry, as the bicycle busi 
ness did a few years ago. The construc 
tion of horseless wagons is not to be con 
fined to a few large builders, but is to be 
competed in by a shoal of smaller fry. 
This will go on, no doubt, until they find 
that the competition is being overdone—- 
unless, indeed, the future for automobiles 
is so vast that there is no possibility of 
overdoing it. Then a trust will be 
broached, the big fish will swallow the 
small ones, and that will be the end of it. 

The General Electrical Company is still 
crowded with a vast accumulation of small 
orders, as well as some large ones. On 
generators the company is nine months 
behind hand. Motors can in many cases 
be furnished by it on three months’ time, 
though in extreme instances deliveries run 
up to a year. 

CHICAGO MACHINERY MARKET. 

\ machinery supply representative at 
Chicago remarked last Saturday that he 
had just received his first bicycle order 
for the season. He was gratified thereat, 
for he had been fearing that the bicycle 
people were not to be any great buyers this 
fall and winter. From information he 
had received he was led to believe that 
the various companies entering into the 
new American Bicycle Company combina 
tion would to some extent buy individu 
ally for the present, as heretofore, what 
ever the ultimate plans of the company 
may be. 

Trade in machinists’ supplies has the 
monotony of a plateau. No one is com 
plaining about lack of activity, or about 
low prices, but there is a sameness to 
the volume of trade that has obliterated 
seasonal distinctions. Present trade is 
merely a projection of summer activity 
along horizontal lines. The trend of 
values is upward, though there has been 
no notable appreciation of prices in re 
cent weeks among the numerous small 
supplies that reach the machinist. 

It is quite different with the trade in 
power transmission machinery. There is, 
for example, a marked scarcity in shaft 
ing, and prices have lately advanced quite 
rapidly. It is quite difficult to obtain any 
of the standard sizes of shafting. The 
reason for this is said to be that mills have 
assumed large contracts for the special 
sizes consumed by the agricultural imple- 
ment people and other large manufactur- 
ers, and are running on that class of work 
to the exclusion of the commercial needs. 
Orders for shafting have accumulated to 
the extent of two or three months’ deliv- 
eries. If there should chance to be a little 
later in the year an expanding fall trade, 
and the rule has been for trade to improve 
about the last of September, there will 
probably be the liveliest kind of a time in 
the efforts of users to procure the desired 


machinery. Makers of hangers, pulleys 
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and similar goods are running overtime 
without known exception, and are not 
gaining on their orders. One prominent 
maker says he is now four months behind 
orders and that he can run six months 
without an additional order, as it would 
take him two months to stock up. 

A great deal of work is going to the 
mining regions of the West. Makers of 
mining machinery are unable to keep up 
with the demand, and are calling upon 
outside machine shops to help out in the 
extremity of their needs. One of the Chi- 
cago automobile plants is consuming a 
vast amount of supplies. Cement works 
throughout the country are large buyers 
of power transmission machinery. Con- 
siderable new work of various kinds is be- 
ing arranged for. The Chicago Belting 
Company has just taken an order for 400 
feet of 48-inch belting, and another order, 
for which it is now negotiating, is for 
4,000 feet of 18-inch belting. 

CINCINNATI REPORT. 

Conditions in the manufacture of ma- 
chinery and metal products have been very 
different last month from those which 
characterized previous years. Instead of 
being marked by the let-up in trade ordi- 
narily felt at that season, the results of in- 
vestigations indicate that August was a 
more active month than July. Domestic 
business is now at a stage unheard of in 
late years, and manufacturers are pushed 
to their utmost limit of capacity to meet 
the demands made upon them. These are 
the conditions dominant generally in ma- 
chine tools and other machinery, in elec- 
trical and other supplies. 

The market, generally speaking, for pig 
iron was very active during August, and 
sales much larger in the total amount 
than those of July. Price was often a 
small factor; the important matter was to 
get the iron at any price. Many sales 
were made for delivery in the first six 
months of next year, in amounts of 5,000 
to 10,000 tons, and now and then orders 
were taken for larger amounts, up to 20,- 
ooo tons. Such sales were made, so far 
as known, at full prices, or very nearly so. 
It was reported that some sales were made 
for delivery in the last half of 1900; these 
were probably few in number, as the pro- 
ducers are not anxious to accept orders be- 
yond July 1. It is claimed that not any 
more orders are being accepted for 1899 
delivery. There were some cases where 
parties very anxious to get some iron 
promptly paid a bonus for it. There are 
many who have had orders accepted for 
this year’s delivery who will not be able 
to get them, but the deliveries will run 
into next year. Manufacturers are so 
filled up with orders for this year’s deliv- 
ery that only in special cases can quick 
shipments be hoped for. While some 
have had, and some are trying to get, or- 
ders accepted for delivery in the first few 
months of next year, there are other con- 
sumers who are very conservative in their 
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views as to what the conditions may be in 
the coming months, and who are anticipat- 
ing a possible decline after the opening of 
next year. Where consumers have small 
stocks on hand the contingency of not be- 
ing able to get any more when the supply 
is exhausted has become so practical that 
the possibility of having to shut down is 
a matter of serious remark. 

The Bethlehem Steel Company’s local 
office is contending with an immense de- 
mand for heavy steel shafting and other 
products in its line, and is more than busy 
in caring for the very many orders com- 
ing in. 

The Bickford Drill and Tool Company 
shipped several carloads of heavy drills 
and other machine tools on export orders 
in August, and are filling some large or- 
ders in their home trade. They have 
lately put in a 62-inch G. A. Gray Com- 
pany planer and two Jones & Lamson tur- 
ret lathes. 

The Silk, Anderson Company has fitted 
up another room with several new ma- 
chine tools to increase its facilities and is 
working a large number of men. It is ar- 
ranging to put in electric lights and has an 
additional force for working nights, which 
is justified by the increase of its business. 
Its new lathe is stated to be attracting 
much attention and it is having a very 
good demand for it. 

F. M. Watkins is very busy filling orders 
for gas and gasoline engines in sizes up 
to 15 and 25 horse-power. The demand is 
much heavier than last year. He is pre- 
paring to enlarge his plant. 

The Lunkenheimer Company has shared 
in the year’s prosperity and has been fav- 
ored with a continued growth of demand 
for its specialties by manufacturers of 
iron and steel products. Export, as well 
as domestic trade, has increased in vol- 
ume. The company is considering the ne- 
cessity of enlarging its facilities before 
long to take care of the still heavier busi- 
ness which is anticipated with the coming 
months and the coming year. 

The Greaves & Klussman Company is 
moving into its new building on Alfred 
and Cook streets, where it will install a 
number of new machine tools as fast as it 
can secure them. 

The Stirling (water tube boiler) Com- 
pany has an order for a large number of 
boilers for the Central Union Railroad De- 
pot here, and has many orders for batteries 
of boilers going to other points. 

The Oil City Boiler Works have many 
large contracts on hand, besides many 
small orders, keeping them very busy in- 
deed, and they find an increasing demand 
for what they make. 

The Perfect Lubricating Metal Com- 
pany is a comparatively new enterprise 
here. It is finding a growing demand for 
its babbitt metal. 

The Bradford Belting Company reports 
an increase for this year to date from 25 
to 50 per cent. over the corresponding 
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months of last year. Its home trade has 
been of large volume and it notes among 
export orders several from Cuba. 

The Straub Machinery Company is 
making an output 50 per cent. greater than 
last year, and still a larger one over pre- 
vious years. The demand for gearing is 
good. Stimulating influences of oncom- 
ing autumn have already been felt in one 
or more lines. 

As has been previously mentioned in our 
columns, Fosdick & Holloway, who have 
been contractors, building radial drills for 
the American Tool Works Company, Cin- 
cinnati, have gone into business for them- 
selves, and, of course, with a fully organ- 
ized manufacturing department. They 
have designed and brought out a new 
style of machine, possessing a number of 
improvements, and not the least among 
the advantages this concern possesses at 
this time is the fact that they expect to be 
able to make prompt deliveries. 





Quotations. 
NEW YORK, MONDAY, 
September 11. 


Iron — American Pig, tidewater deliv- 
ery :— 

Pennsylvania irons: 
No. 1 X foundry 
No. 2 X foundry 
No. 2 plain 

Alabama irons for delivery 
No. 1 foundry 
No. 2 foundry 
| ae 
DIME Se dis ce ae ar ase 
No. 2 soft 
Foundry forge wee 19 25 @ 

Bar Iron—Base  sizes—Refined, 
price on dock, 2.20 @ 2.30c.; store price, 
upward; common, from store, 2.40 


50 @$24 
00 @ 23 
25 @ 22 
in 1900: 
00 @ 
@ 
@ 
@ 
@ 


to 
un 


a eS 


to 
ur ur 


19 75 
mill 


2.50C., 
@ 2.50c. 

Tool Steel—Base sizes—Standard qual- 
ity, 7 @ &c.; extra grades, 12 @ I4c.; spe- 
cial grades, 16c., and upward. 

Machinery Steel—Base sizes—Ordinary 
brands, from store, in small lots, 2.85 @ 
3.00c. 

Cold Rolled Steel Shafting—Base sizes 
—From store, in small lots, fixed at 3.90c., 
but selling irregularly at 3.75 @ 4c. 

Copper—Lake Superior ingot, 18%c.; 
electrolytic, 17% @ 17%c.; casting cop- 
per, 17%c. 

Pig Lead—Carload 
New York; futures 
lots, 4.60c. 

Pig Tin—In 5 and 10-ton lots, f. o. b., 
New York, 32% @ 32c. 

Spelter—Prime Western in carload lots, 
5.60 (@ 5.65c., covering early shipments 
and spot. 

Antimony—In cask lots and over, Cook- 
son’s, 11c.; Hallett’s, 9%4c. 

Lard Oil—Prime, present 


lots, 4.65c., spot, 
and 50 or 100-ton 


make, ice- 


pressed, 44 @ 45c., in wholesale lots for 
the leading city brand, with lower figures 
possible on some. 





ut 
™N 


September 14, 1899. AMERICAN MACHINIST 21- 


A Large Multiple Tool Holder. us by Mr. H. M. Norris, of the Bickford various tools and the adjustments pro- 
The accompanying half-tone and line Drill & Tool Company, of Cincinnati, in vided are more clearly shown in Fig. 2. 
engravings illustrate a multiple tool holder whose shops the tool is used for turning Che appliance is mounted on the carriage 
of unusual size and completeness. The the columns of their radial drills. of a 42-inch lathe from which the regular 
photograph and blueprint from which the The general appearance is best shown in tool block is removed. The column to be 
engravings have been made were sent to the half-tone, Fig. 1, but the use of the turned is shown in Fig. 2 in proper rela- 
tion to the various tools. The four cylin- 
= drical portions of the column are first 
roughed out with the lathe running back- 
ward, tools 7, 8, 9 and 10 all working 
simultaneously. The depth of cut is regu- 
lated by stops A and B; the first govern- 
ing tool 10, and the latter tools 7, 8 and 9; 
all of which are mounted on the same 
cross slide. The V or dovetail portion, is 
then roughed with tool 4, which is mounted 
in a turret, an enlarged view of which is 
shown in Fig. 3, after which the V is 
shaped up with tool 1 and finished with 
tool 2, when tool 3 is brought into use to 
turn and face the parts previously roughed 
with tool 9 
The complete sequence of finishing oper- 
ations after the V groove is finished, is as 


fo \ 

Operation Surfaces Tool 
I aandb 5 and 3 
2 candd 5 and 3 
3 e and f 3 and 6 


The depth of cut for each of the four 
turret tools is regulated by independent 





stops on the turret, clearly shown in Figs 


FIG. I. PHOTOGRAPHIC VIEW OF MULTIPLE TOOL HOLDER 1 and 3, and by a common stop C on the 
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i 2K mid ’ . : 
; ak slide, to which the turret is secured. Sup 
i rx pose, for instance, that it is desired to use 
tool 1. The turret slide is first run toward 


the operator; the turret is revolved and 





then run back against its stop, when the 





main slide is run forward until stop C 














comes in contact with a small slide in lug 


D, not shown. Having finished the work 
, to this point, the three remaining straight 
surfaces are finished with tools 5, 3 and 6 
working simultaneously, for which opera- 
B 
) 


























tion the slide in lug D is withdrawn. This 
slide is used to keep tool 5 away from the 


work while the turret tools are in use, and 








being withdrawn it enables both 


upon 





operations to be performed with the com 











stop ( The hand wheel for operat 








J ing the turret crosswise of the lathe is 
omitted from the plan view of Fig. 2 





ie [his fixture must certainly be considered 
1 bold piece of work, and we are informed 


that it is highly efficient, though it is plain 





C re cae ) 








that many pieces must be turned at once 
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FIG. 2. MULTIPLE TOOL HOLDER WITH WORK IN POSITION. oO make 


it economical 
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Mr. Darlington on Piece Work and 
the Premium Plan. 
BY F. A. HALSEY. 

The readers of the “American Machin- 
ist” will recall an article in the issue of 
June 22, which was offered as a reply to 
an unfavorable criticism of the premium 
plan, which appeared in the “Engineering 
Magazine” for June, from the pen of Mr. 
P. J. Darlington. This reply has called 
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spirit of the premium plan is shown by his 
statement that it “pretends to pay in part 
for the work done, but offers a reward for 
doing it slowly’ (!), and again by his 


statement that “the premium plan is the 
result of a disregard of equipment cost,” 
and this in spite of the statement in the 
original article of the March 9g issue, in 
which, after enlarging upon the saving in 
wages cost, I said: “It is obvious to all, 


however, that the gain to the employer 
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is hard to be patient with such misrepre- 
sentation as this. In his first article Mr. 
Darlington stated that ‘the fundamental 
requirement of both [piece work and piece 
rate systems] is the knowledge before- 
hand of what length of time a given op- 
eration should take’’—a general statement, 
applying to miscellaneous classes of work, 
and in reply to which I said: “It is very 
easy to talk glibly of fixing maximum 
rates of production beforehand, but we 
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out a second article from Mr. Darlington, 
which appears in the “Engineering Maga- 
zine’ for September. 

The article 
arguments, and it certainly does not an- 
swer the reply of the June 22 issue. It is, 
in fact, scarcely worthy of further reply; 
but as silence is apt to be misconstrued, 
and especially as the article abounds in 
misstatements, half truths and quotations 
which, by separation from the context, are 
given a wrong interpretation, a few words 


second advances no new 


will be given to it. 
How far the author understands the real 











Fig. 3 
TURRET OF MULTIPLE TOOL HOLDER. 
does not stop here—the gain due to the in- 
creased output from a given sized plant 
being additional to the immediate cash 
gain. In the case of large expensive tools 
the gain due to output may 
easily far exceed the gain due to the re- 
duction of wages paid per piece.” 
How correctly he quotes my own words 
is shown by the fact that he assumes the 


increased 


case of a punch press, of which the output 
is obviously easily predicted, and says: 
“Mr. Halsey tells us regarding such rate- 
setting, that he has ‘met very few me- 


chanics who believe it can be done.’”’ It 


have met very few mechanics who believe 
it can be done.” Mr. Darlington quotes 
the remark as though it had been made in 
reference to a small special class of work, 
and thus distorts it from the appearance 
of common sense. Everybody knows that 
after sufficient experience the output of 
strictly automatic machines may be pre- 
dicted with a fair degree of accuracy, but 
most people believe that the time necessary 
to do the general run of machine shop 
work cannot be so predicted. 

Mr. Darlington’s chief argument against 
the system seems to be the absence (as he 
puts it) of penalties. “In 
the premium plan, if the worker has culp 
ably failed to get the work out of his ma 
chine, there can be no demand for im- 
provement or penalty for continued fail 
In reply to this it is only necessary 


Thus he says: 


ure.” 
to ask where in any published article on 
the premium plan the penalty of discharge 
for not doing a fair day’s work has been 
annulled ? 

Again, where has anything been said to 
justify the statement, ‘He 
abandon exact and scientific rate-setting 


proposes to 


and returns to the primitive methods of 
rate-guessing’? I have insisted that any 
system of rate-setting must be based on 
previous results. Mr. Darlington seems 
to think that when a method of rate-set 
ting becomes “scientific,” it becomes inde 
pendent of the data on which it is based 
He might as well claim that a completed 
building is independent of its foundation 

Finally, Mr. Darlington’s consistency i: 
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shown by the following extracts: “In the 
premium plan the employer demands ail 
the equipment saving, profits 
and most of the wages saved in addition. 


increased 


Yet the premium plan is presented by its 
inventor as a profit-sharing scheme.” If 
this has any meaning it is that the em- 
ployer gets more than his-proper share 
from the working of the system, but later 
on we find this: “It is impossible to live 
up to the promises of the premium plan 
and maintain economy of manufacture,’ 
the only possible meaning of which is that, 
owing to large premium earnings, the em- 
ployer does not get his proper share. The 
reader may reconcile the statements if he 
can. 

I can only hope that Mr. Darlington’s 
articles will be widely read, as they will 
fail to the discriminating 
with the weakness of the argu- 
ment against the premium system. As a 
whole, they are composed of rambling 
I have no desire to 


not impress 


reader 


irrelevant objections. 
introduce personalities into the argument, 
but the author writes like a martinet with 


his head in the clouds; like one who, in, 


laborious argument over trifles, overlooks 
fundamentals. He writes at length about 
the complication of the accounting when 
there is no such complication. By a twist 
of words he says the reduced cost due to 
the premium earnings is “rate-cutting.”’ 
He forgets that rewards may make pen- 
alties unnecessary, and valiantly sets up 
whole regiments of men of straw whose 
overturn signifies nothing. 





Sweeping a Gear in Loam—Teeth 
to be Cut Over After Casting. 


BY R. H. PALMER. 


We are given a piece of yellow paper, 
and scratched on it a gear drawing like 
Fig. 1, also an order something like the 
“To be a sound, clear casting, 
Iron 


following: 
free from blowholes or shrinkholes. 
to be close-grained, tough, hard enough to 
wear well, yet easily machined. Wanted 
ina hurry. Get at it right away.” 

In addition to the above we get a core- 
made to 


box, in which cores are to be 
form the outside of the rim with the 
teeth. Fig. 4 will give an idea of what 


the end of the core is to be. The face of 
the core at the back is 1 inch higher than 
the face of the casting. There is a core- 
box for one-half of the arm, with rib on 
it as wanted in cope and drag. ‘“‘There’s 
the whole thing; the old man is in a great 
hurry; machine shop’s waiting,” is also 
our verbal order. 

The foreman sends the coreboxes to the 
flask maker, and has made for Fig. 4 a 
carcass or grid like Fig. 5; also an arbor 
pattern like Fig. 2 for the arm cores, only 
the prickers, Fig. 3, on the under 
are left off. To make these prickers he 
has a piece of wood made the shape and 
size he them at the point, but 
longer, and measures the length he wants, 


side 


wishes 
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cutting a notch. You see, there are two 
different lengths. Taking the patterns to 
a molder, he has as many cast off of Fig. 
5 as there are section cores wanted to form 
the outside of the gear, and in the top of 
each carcass he has a staple of wrought 
to hook into when setting 
The arm cores 


iron cast in, 
these cores in the mold. 
have a carcass in each half, see /, Fig. 7. 
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and down, and come in front of what will 
be the teeth of the gear when cast (see X, 
Fig. 4). 
between the bars. 


In Fig. 5 a lot of dots are shown 
In Fig. 10 one of the 


same bars is shown at E. Running be 
tween these bars are spikes in the same 
Those Fig. 5 


are intended to show the position in the 


figure marked F. dots in 


core of these spikes. 
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Fig. 6 
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SWEEPING A GEAR IN LOAM. 


In making these the pattern is bedded in 
the floor, care being taken to allow for the 


prickers. When the pattern is drawn, the 
prickers, Fig. 3, are punched with the 
stick. I have referred to the two different 
lengths wanted. The castings, being 


cleaned, are sent to the core-maker, who 
uses the carcasses in their respective boxes. 

In making the outside section core, Fig. 
4, the bars in the carcass, Fig. 5, run up 


In making the core, the sand is rammed 
in the box as high as wished; the carcass 
is clay-washed and bedded in. The spikes 
referred to, having been rammed up in the 
sand teeth in the corebox (these teeth are 
to form the teeth of the face of the gear), 
come between the bars of the carcass, and 
when the corebox is rammed full vents 
the core 


the 


are run down into the teeth in 


box, thus bringing vent from sand 
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teeth to the back of the core. The arm 
cores are made, and the vent is brought 
to the side of the core. 

While the cores are making, loam plates 
are looked over, but none is found large 
enough so a bottom plate is cast. 

The 


extreme outside diameter of 


eR ae rae 04 
Depth of core, outside diameter of 
MED. o Me Brivectccoussteanevany 
a yee ee es Ce 
Shrinkage of gear, call it........... {” 
Total diameter required.... 117” 
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for the rim is cast the same size as the 
bottom plate, with four lugs to match; 
but this plate does not extend to the cen- 
ter, only coming to line O, Fig. 11. This 
plate has two holes in it for risers, and it 
is better to cast extra holes, so that it may 
come in play for other jobs. It also has 
prickers to hold the loam on its face, say 
pointed 5@ inch long. A third plate is 
cast for covering the hub. This plate, 
X X, Fig. 9, has four lugs for bolting it 


down. These lugs have each a slot to re- 


ceive the bolt, also prickers to hold the 
loam on the face, and in the center a row 
of holes through which 


the casting is 
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PLAN 


So the bottom plate is cast 9 feet 9 inches 
diameter. 

Now we look at Fig 9, and follow the 
outside line around. It has four square 
lugs on its quarters which are used to 
handle it by, and also to secure the mold 


when put together. In the center of this 


plate is left a hole for the spindle to stick 
up through, and triangular places are cast 
between arms S S S. 


The covering plate 





AND PARTIAL VERTICAL 





SECTION OF MOLD. 


poured. In making the holes they are 1 
to 1% inches larger in diameter than the 
gates used, to have loam around the gate 
to resist the action of the iron when en- 
tering the mold (see G, Fig. 11). 

We now have the three larger plates. 
At J, Fig. 7, between the arm cores, is a 
plate with prickers on it; this is to carry 
the overhang to form a web around inside 
the rim of the gear, K, Fig. 7. 
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At J, Fig. 9, the width of this plate is 
seen. It is cast thin, comparatively, with 
prickers on it. Please notice that these 
plates do not come close against the arm 
cores. What would be the result, when 
this gear shrunk in cooling, if the center 
were made so that there should be no 
chance for the walls to give? Six of these 
plates are cast, and put to one side. 

The stirrups are on hand or made; the 
spindle and seat are in stock. The 
loam has been mixed, consisting of 
4 parts fire sand, 1 coarse Jersey mold- 
sawdust 


ing sand, 1 ground clay, I 
(white pine) or horse dung. Mix with 
water or sour beer. Let the mixture 


stand at least over night. Some persons 
have a loam bench and a sort of knife, and 
keep slicing it for a while. Others mix in 
a trough as one would mix mortar. The 
point is to get it evenly and thoroughly 
mixed. Different parts of the*country also 
use different mixtures, yet obtain the same 
results. We also take a mud box and in 
it mix a sort of mortar to lay the bricks 
in, the loam being for facing the mold. 
The mud is mixed so as to form an open, 
porous mass through which gases from 
the loam can escape; thus any old, coarse, 


burnt sand, with clay water, is good 
enough. 
We now take the spindle seat, Fig. 6, 


and bed it into the floor, ramming the 
sand firmly around it, having the spindle 
in the seat, and being sure that it stands 
perfectly upright. 

Referring to L, Fig. 7, 
a long bearing and a great deal of taper. 
This is so that the spindle, which is turned 
the greater part of the time in the same 
direction, will always be wearing itself into 
the bearing; and with this kind of a seat 
the best results are obtained, for a seat 
that is moved from place to place and 
taken and stored away when not in use. 

We then take finger M, Fig. 7, placing 
it on the spindle, and tighten set-screw NV 
and bolt on a strike, and strike or sweep 
off a level bed around the spindle. Tak- 
ing out the spindle, we lower the bottom 
or foundation plate B, Fig. 8, on to this 
bed, bringing the center of the plate to 
the center of the spindle. Care in making 
and setting this plate will usually cause 
everything to come right. 

Replace the spindle and, raising the 
sweep, run it around and prove it. Next. 
to the fingers on the spindle is bolted a 
sweep which will sweep lines X X X, 
Fig. 8; also the bearings or seats for the 
arm cores to rest on, also the bottom of 
the hub and core-print, if you choose, or 
have a core-print split and cut out for the 
spindle. Following the lines marked X X X 
referred to, it will be seen that it is about 
the same as Fig. 8, with all above aX cut 
off. Having set the sweep so as to leave 
a thickness of brick with room enough to 
lay them on the plate in mud, as a mason 
lays bricks in mortar, and room for, say, 
54 to % inch of loam on top of the bricks, 


the spindle has 
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we proceed to lay the bricks on the plate 
as I have tried to show at C, Fig. 8, keep- 
ing the brickwork below the sweep, as I 
have stated, for the loam. We then put 
on the loam, finishing the bottom of the 
hub first, and then removing that part of 
the sweep screwed on to the 
sweep proper. The rest of the brickwork 
is loamed and given the finishing coat. We 
have then the lines referred to. The loam 
has now to be left to stiffen, or “set up,” 


which is 


as the molders say. While this is tak- 
ing place the molder takes the plates 
I have referred to, and loams and 


blacks them, and places them in the oven 
to dry. 
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tion, being carefully pasted between, and 
the hub being formed by the arm cores 
meeting near the center. Great care is 
taken that the cores not only match well, 
but that the spaces between the cores are 
well pasted, as everything depends on its 
being done in a proper manner. One leak 
of the iron here in pouring might cause 
the loss of the casting. 

The cores are also bolted together as 
shown at J X, Fig. 7, J] X, Fig. 9. It is 
now seen what the lugs are for in the 
sides of the arbor, Fig 2—to slip the rods 
in to bolt together, and also to handle in 
setting the cores. 


American Machinist 


Fig. JJ 


TOP OF 


The 


lower half of the arm cores are placed in 


loam now being set enough, the 


position and bedded in the loam on their 
seat. Of 
centers of the cores are spaced, 
cores are 
the arm cores are set 
X X X, Fig. 7, 

The brick work is then built in between 
the arm cores to the hight of D, Fig 8. 


between 
and the 
leveled. The outside ends of 
so that the strike 
will just clear them. 


course, the distances 


and loamed and given a finishing coat. 
Fig. 7, bound by 
is removed from the 
strike, it being intended to strike only the 
depth of the web, and the nuts at D for 
the plates to go between arms. These 
plates are now looked after. The top half 
of the arm cores are next placed 


The piece of sweep S, 
lines marked + + +, 


in posi- 


THE 


MOLD. 


The next move is the bedding on top of 
Fig. 7, K. The plates are shown at J, 
Fig. 7. J, Fig. 9. The brickwork is then 
built in on top of them, Fig. 7, P. The 
bricks are laid in the mud mortar, as I 
described in the start. 

This part of the mold being loamed, we 
let it set. up to a certain point. It must be 
just about so hard, as, if blacked too soft, 
and 
On 


not be too hard 


the blacking wil] soak in too much, 


will not peel off readily in cleaning 
the other hand, it must 
Some molds we dry and then black, but 
this one is supposed to be blacked green 
In every part of the country they have a 
different way of mixing loam, and it is 
so with the blacking. One will condemn 


what will please another. I have found 


' 
\ 
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silver lead mixed with a thin clay wash, 
and added to it a portion of boiled starch, 
gave very satisfactory result 

We now take bolts T 7 T, Fig out, 
and remove sweep, also take off fingers 


M M. 
placing it against spindle, 
bolt the 


run 


Then we take arm B, Fig. 12, and 
TI t B, ] ? i 


with a cap on 
other side, we two together, D 
A light 


the top f the 


through the eye in 


spindle, as shown by line 


C, Fig. 12, and secured around two short 


pieces of iron, shown at £, as holes in the 
arm. Two fire baskets containing lighted 
charcoal are next hung on the ends of the 
arm, as shown by 2X, 2X, Fig. 12. These 
baskets are made by making a pattern the 
size wanted at Fig. 12, and after mold- 


ing it sticking into the sand 


in open sand, 
rods all the 


if 18 termed 


Oo 
+ 


a row of way around, casting it 


sand running the 


in open 


molten iron around the rods. A second 
one has been molded, and, as the second 
one is to fo the bottom G, cross rod 
re bedded into the sand with ends stick 


1 


ing out into mold to form the bottom, and 


when the first one has been cast it is 
second mold and iron poured into G, thus 
fort g firé skets s YY. 2X \ 
boy or a man is then set vly 1 

ng these fire baskets 1 Id 
It must not be t N » te 
be too slow. One w 
will not dry « he S ¢ 
Ox: time g the ( ) 
be dry, w ( rms and 
baskets, ane I hi ask hub and 
( that 

It may 

vas for Fig. & \t Fig. 10 y 
een that botto t ri Ht i 
, t Tset nm the | 
sweeping ve done caret | 
SAT 1¢ ne ig gO 4 - 
p t t mat 

We now € ne sé € forming 
t ut ide of the gz a KINng to 
the -taple cast int urca Fig. 4, we 


set them around the outside, as C 


The spindle has been rep! ced, ind one 
of the fingers on it. To this finger is 
bolted a gage, and to this gage, or dis- 
tance from the center, every core 1s set 


If the cores have not swelled, and they 


have been laid out right, good! If not, 
trouble! In this case everything came 
right. 

At the back of the cores a brick wall 


was built, M, Fig. 10, the bricks being laid 


i 
in mud only where the ends came together, 


then the fire basket was used and the 
brick work dried The covering plate, 
Fig. 11, having been loamed and dried, is 
tried on, and when fitted, secured by s 


rups P 

The spindle being taken out for good 
we fill up the hole with sand, and set the 
center core in its print, centering it. Now 
looking at Fig. 9, the line X X seen 
and following the line around you have 
the center covering plate, in the ter of 
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which is a circular line of holes for pour- 
ing gates. When this plate was loamed 
the galesticks were placed in the holes and 
loamed around, the holes in the plate be- 
ing 1 inch to 1% inches larger in diameter 
than gates, thus giving a thickness of loam 
between the inflow of iron and plate. 
You will also see the lugs that are used to 
bolt down this center plate, pieces of iron 
being slipped under the lower plate in this 
point of the open triangle cast in the plate, 
the bolt going through this piece having 


/ | 
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of iron to the mold, and in this way let- 
ting the clean iron flow from the bottom of 
the runner, and preventing the scruff col- 
lected by the first wash of iron along the 
runner from entering the mold. 

Remember in laying bricks for a center 
of this kind, to so arrange them that when 
the squeeze comes in the castings shrink- 
ing, the brickwork can give. 

The gear, after pouring, was allowed 
to remain in over the next day, and when 
taken out was easily cleaned; and when 











Lilt | 


5 aR 8 ——» 





DRYING 


either a head or a nut beneath. I like a 
rod with a nut on each end best for foun- 
dry use. 

The curb, consisting of plates of boiler 
iron, is next set up around the mold and 
bolted together, forming an outside ring 
to stand the outward pressure of the iron, 
and sand is firmly rammed between brick 
and curb; also sand is rammed between 
the arms in triangles part way up. A few 
vents are arranged back of brickwork to 
take gases from teeth cores. 

As there was not a ladle holding iron 
enough to pour the gear, two cranes had 
to be used, one being so poor that it could 
only be relied on to steady a ladle on 
horses. Crane ladle on runner B, other 
ladle on C, and while the large ladles were 
being poured a few hand ladles were car- 
ried around and poured into D, thus get- 
ting enough iron to fill the mold, Fig. 11. 

This style of runner called for a special 
runner box. Clamps R R, Fig. 11, were 
used to keep the runner box from spread- 
ing. At N, Fig. 11, X is a solid ball of 
iron with a rod, say, 9 inches long cast in 
it, having an eye in the end. These balls 
and rods are dipped in blacking and dried. 
One is then set over each gate after the 
runner has been made and_ gate-sticks 
drawn out. When the first ladle is started, 
us soon as there is a sufficient depth of 
iron in the runner, a man with a hook 
commences to catch into the eyes and re- 
move the balls, thus governing the inflow 
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THE MOLD. 


faced off and the teeth cut over, proved a 
good, sound casting. 

Someone may ask if those balls of iron 
will not float with the inrush of iron in 
the runner. I have used them many times, 
and never knew of but one floating. 





Some Grand Rapids Marine Engines. 


BY BAXTER ASLAKSON. 


Mr. Charles Sintz was one of the earliest 
as well as most persistent men in putting 
the internal combustion motor on its legs 
in this country. A long time ago, when 
Otto was in his glory and Diesel in knee- 
breeches, Mr. Sintz, then living in his 
native city of Springfield, Ohio, was blow- 
ing in his time and money solving the 
mysteries of the gasoline engine, largely 
for the benefit of those who “‘lay low” and 
said nothing, until they found it was a sure 
thing. All the gas engine works of Day- 
ton and Springfield can probably be traced 
to Mr. Sintz’s early efforts there. By this 
is meant no reflection on the manufactur- 
ers of Dayton and Springfield, but simply 
to emphasize the influence of Mr. Sintz’s 
work and to call attention anew to the 
adage that the path of the inventor is not 
roses. 
enough, it seemed necessary 
to the first constructors of gasoline en- 
gines to use some sort of “carburetor” to 
gasify the oil before admission to the en- 
gine, and so all sorts of long-spun schemes 


strewn with 
Naturally 
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for “mixing” and “atomizing” were used. 
It took considerable time and expense to 
find out that the low boiling point of gas- 
oline obviated all necessity for these de- 
vices, and that it was sufficient simply to 
suck the oil directly into the air supply 
pipe. In saying this the writer has in 
mind only the ordinary small gasoline en- 
gine. The best test of good combustion 
in gasoline engines is the condition of the 
exhaust gases, for as soon as there is an 
excess of oil in the mixture, there is apt 
to be a little smoke. 

"Way back in the windmill age, when 
Mr. Sintz was the only man between the 
Susquehanna and the Wabash who was 
working on gasoline engines, he used up 
a lot of good pig iron finding out these 
things. 

Mr. Sintz, together with his two sons, 
is now connected with the Wolverine Mo- 
tor Works, engaged principally in making 
marine engines under the Sintz patents. 
The Wolverine motor is an interesting 
machine, as it is a perfectly practical re- 
versing internal combustion engine. It is 
of the two-cycle type. The two-cycle en- 
gine has never been much respected by 
thermodynamists, since its first bow was 
made before the public. Even so accom- 
plished an engineer as its original inventor 
gave it up as a bad job. By years of ex- 
perimenting, however, it has at last been 
brought to a degree of perfection, both in 
fuel economy and reliability that was not 
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FIG. I. DIAGRAMMATIC SECTION OF WOLVER- 


INE GASOLINE ENGINE. 


thought possible. It is now used for small 
marine motors almost exclusively. Most 
engines of this type use no valves for ad- 
mission and exhaust, but, for accomplish- 
ing this, ports are cored into the cylinder 
which the piston head over-travels. The 
exhaust port is uncovered first to drop the 
pressure, which, being about three times 
greater than the admission, would cause 
some commotion by rushing into the lat- 
ter. Mr. Sintz has placed a poppet suc- 
tion valve in the cylinder head, as shown in 
the diagrammatic layout in Fig. 1. With 





September 14, 1899. 

this arrangement the admission valve can- 
not open before the inside pressure has 
been reduced to that of the atmosphere 
By dispensing with the double port in the 
cylinder there is also some gain in effec- 
tive stroke. It is the proper thing to ad- 
mit the new mixture from the top, since 
there is less danger of premature explosion 
at the top where combustion commences. 


FIG. 2. FRONT VIEW OF 
This matter of premature ignition has al- 
ways been the sorest trial of the two-cycle 
experimentalist, and through many a sleep- 
less night has the inventor longed for the 
gloaming of the dawn to try some new 
expedient, only to be baffled by the old- 
pop into the 
Great things could be accomplished with 
nursing the fitful 
But, after all, 


the public may have been well served, since 


time admission chamber. 


the money spent in 


fancies of the “two cycle.” 


the two-cycle engine has come to be a very 
reliable servant. 

“he Wolverine motor is built with single, 
double or triple cylinders, all self-revers 
ing. The diagram in Fig. 1 shows the gen- 
eral layout and explains itself. It is aston- 
shing to see the speed at which some of 
Mr. Sintz an & 
runs regularly at 


these engines run. has 
B. H.-P. engine that 
1.200 revolutions per minute, or 20 com- 
plete cycles per second. That means ig- 
nition and full flame propagation in about 
one-eightieth of a second. Of course by 
letting it spin as fast as its little heart de- 
sires there comes a time when throttling 
prevents further increase. The success of 
the poppet valve at immense speed and 
hard service in the gas engine may some 
time be a revelation to the slow-pokers 
who build air and ammonia compressors. 
It may also become valuable to steam en 


gineers when they are driven to take up 
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and conquer the seeming difficulties of a 
complete super-heating system, since the 
higher temperatures and pressures may 
make the poppet valve quite a necessary 
adjunct to a properly constituted steam 
engine. Fairbanks, & Co. 
for some time been making a combined air 


Morse have 
compressor and gas engine, in which the 
driven piston is simply an extension of the 


WOLVERINE GASOLINE ENGINE. 
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of 


run 


pressure 1s excessive A compressor 


about 10x16-inch cylinder capacity is 


225 


revolutions, or 
But to 
Figs: 2 and 3 


18 B. H.-P 


at about 562 feet piston 
step from this 
front 


Wolverine 


speed, per minute 


digression : are and 


rear views of an 
motor. 

Cylinders are 6x6 inches. 

Suction valves 3 inches diametet 
Crank shaft 214 inches diametet 
Speed 240 revolutions per minute. 
Compression in the crank case about 5 
pounds per square inch 


Cylinder compression 90 pounds 





In a duplex or three-cylinder engine 
each crank case must, of course, be dis 
tinct and separate from the others, o1 
there would be no compress! since in 
a duplex engine cranks are 180°, and in a 
triplex engine 120° apart There is no 
box to keep the crank cases tight, the long 
bushings in the bearings answering this 
purpose The three throw cranks art 
made from a solid forging. In turning 
them they employ an eccet teady rest, 
such as Mr. Randol described as being in 
use in the Struthers & Wells shops 
[here is no adjustment in the crank shaft 
bearings. It is clearly seen that it re 
quires some careful machine work to get 
out the three crank cases, covers, bear 


that tl 


ings and bushings so tha 


perfect alignment 

The Wolverine Motor Works guarantee 
a B. H.-P. for 10 hours on one gallon of 
gasoline on an 18 B. H.-P. engine. This 


seems almost incredible for two-cycle 





REAR VIEW OF 


driving piston, and therefore plainly runs 
This engine runs quite 
th 


at the same speed 
fast their 


size. 


as as standard engine of 
same 
the 

auxiliary pneumatic governor for by-pass- 


the 


The engine is supplied with 


usual governor. There is also an 


ing the air discharge when storage 


WOLVERINE 


GASOLINE 


ENGINI 


engine, and I leave it to those who may 


be interested to fight it out with the Wol- 
verine people 
The specific gravity of gasoline with a 
boiling point of 176° Fahr. is 0.65 
1 gal. of oil therefore weighs 0.05 8.33. 
Assuming heat of combustion as 18,000 
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B. T. U., the heat expended. for 10 hours 

equals 

8.33 X 0.65 X 18,000 * 778 foot pounds. 

1 B. H.-P., 10 hours = 33,000 X 60 X I0 

foot pounds, 
or actual efficiency equals Ea 
33,000 X 60 X I0 

5.33 X 0.65 X 18,000 XK 775 

With compression to 104.7 pounds ab- 


26 per cent. 


solute, the volume of mixture before and 
after compression must be as 100 is to 
24.85. 

And cyclical efficiency equals 


24.85) -4! 


1— | 


Ec= 


100 
= 43% per cent. 
The combustion efficiency is the most 
important of the gas engine efficiencies 


FIG. 4. ACTION 

Let it be determined from these data: 

Ek = Combustion efficiency is the ratio of 
the area of an actual indicator di- 
agram to the area of the corres- 
ponding ideal diagram. 

= Cyclical efficiency at 104.7 pounds 
compression = 43.5 per cent. 

= Mechanical efficiency = assumed 
85 per cent. 

Ea = Actual efficiency = claimed 26 per 

cent. 
Ea = Ec X Ek X Em 
therefore Ek = Ea ~ Ec 
85 


Ec 


Em 


x Em 


= 70.3 per cent. 
100 100 

It 19,000 B. T. U. be taken as heat of 
gasoline Ek = 67 per cent. 

Such efficiencies for this class of engine 


AMERICAN MACHINIST 
are something out of the ordinary. The 
writer will leave the sponsorship for this 
with the Wolverine Motor Works. 

The reversing is effected by means of 
the igniting device, driven from eccen- 
irics whose position relatively to the main 
crank pin can be shifted back and forth, 
just like the reversing of a steam engine, 
by shifting the eccentric around the shaft. 

Fig. 4 shows the principle of reversing 
diagrammatically : 

X Y =center line of cylinder. 

C: = crank pin when running forward. 

C: = crank pin when running backward. 

E,= center of eccentric for driving ig- 

niter when running forward. 

E,= center of eccentric running back- 


ward. 


About 90 


Cc 
a 
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OF REVERSING GEAR OF WOLVERINE GASOLINE ENGINE, 


When the angle between the crank pin 
and eccentric equals C; O Ei, the standard 
indicator diagram ac d g is constantly re- 
peated. 
propagation, ignition occurs when crank 


Assuming instantaneous flame 


pin is at Ci. But when E; is moved 90 
ahead to E, ignition takes place when 
crank pin is at Cs, corresponding to b on 
the indicator diagram. Assuming instan- 
taneous propagation, the pressure rises to 
c and the piston is compressing along e h. 
Ir the energy of the system carries the 
engine over the center the pressure will 
rise to 1, but assuming that the engine 
stops with the indicator point at h, it will 
start backward, tracing the diagram dur- 


ing this double stroke, a b e h f. The 
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kinematic relations are now in the proper 
order for running backward. 

Fig. 2 shows the three igniter eccentrics, 
a b and c, on the same shaft. This shaft, 
of course, turns at the same angular ve- 
locity as the crank shaft, with which it 
meshes through an intermediate gear, not 
seen. 

Wheel d is the 


tric shaft by a spiral spline, so that if d 


connected to eccen- 
be kept from rotating while moving along 
its axis on the eccentric shaft, the latter 
is given a rotary movement proportionate 
to the lateral movement of d. The wheel 
(not shown) is wide enough to allow d 
all the without 
meshing the teeth. 
ments are accomplished by the lever e. 
The total movement of the eccentric shaft 
relatively to d is about 90°. 

The engine is also self-starting. The 
following description of this feature is 
from the manufacturers themselves: 

“About four years ago this firm brought 
out a reversible gas and gasoline engine, 
and although the popular expression of 
manufacturers of that line of motors was 
that it was impossible to make a successful 


movement necessary un- 


These relative move 


reversing gasoline engine, the opposite has 
been proven by the practical demonstra 
tion of four years, during which this com- 
pany has turned out (aside from its non- 
reversing and stationary engines) over 200 
reversible engines. 

“Since this important feature has been 
made a success, the only objection that 
has been raised against the gasoline en- 
gine by purchasers is the necessity of turn- 
ing the engine by hand in order to get ‘t 
started. This objection has not been raised 
so much the are 
needed, as it requires but a small effort to 


when smaller powers 
turn them; but in the larger powers, or 
for 6. H.-P. and larger, this starting by 
hand necessitates quite an exertion on the 
part of the operator, and has necessarily 
been a great objection, especially to par- 
that the 
themselves, and only as a matter of pleas- 


ties expect to operate engine 
ure. 

“With the self-starting engine all that is 
necessary for the operator to do when the 
engine is to be started is to throw the re- 
verse lever over in the direction that the 
engine is to run. This is all that is neces- 
sary when engine has been in operation 
before, within an hour or so, and which 
would insure a charge of gas in the cyl- 
amount of 
the 


charging cups that are furnished in the 


inder; if not, pour a small 


gasoline (about a teaspoonful) into 


cylinder heads, then throw the reverse 
lever over, and the engine starts of its 
own accord. 

“To reverse this engine it is only neces- 
sary to throw the reverse lever over to the 
opposite end of its quadrant. To increase 
speed and power of engine, hook the re- 
verse lever up. toward the center of quad- 


rant.” 
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A Traveling Head Duplex Miller. 


The half-tone herewith requires little 
explanation as to the character and capa- 
bilities of the machine represented. The 


function of the machine is a simple one, 
that of facing the ends of material, such 
side-frames and 
end 


as columns, legs, beams, 


cross-bars of machines, or sur- 
faces that 


machine building establishments generally 


any 
come within its scope, and in 
there is usually much work to which this 
machine is specially adapted. The work 
to be operated upon is bolted firmly to the 
two heavy sliding blocks clamped upon 
the surface of the bed, and all the move- 
ment of adjustment and of cutting is done 
by the revolving cutter-heads and their 
Each 


endwise of the frame 40 inches from the 


standards cutter-head is movable 
center, or work up to 8o inches in length 
The 


cutters have a feed crosswise of 26 inches, 


may be faced between the cutters. 


the feed and movement of each being en- 





tirely independent of the other. In many 
<ases the machine is used for facing pieces 
which require machining only upon one 
end, and in that case the operator may be 
setting or changing the work for one cut- 
ter while the other is cutting, and one cut- 


ter or the other is always at work. The 
cutter circle is 13 inches, and there are 
twelve cutters in each head, of ™%-inch 


square mushet steel. The cutter spindle is 
heavy, with large bearings and rigid sup- 
port. The worm-wheels are of bronze, and 
the worms of steel running in oil-pockets. 
As the cutters are moved across the work, 
thefeed being from the front of the machine 
backward, the splined worm-shaft slides in 
a bevel gear at the back of the machine, 
this gear meshing into a gear on the driv- 
ing shaft. The driving shaft for each cut- 
ter carries a single pulley which is belted 
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from a drum overhead, there being a sepa- 
cutter. The 
driving shaft to the cutter 
The feed is according 


rate drum for each 
ratio of the 
spindle is 20 to I. 


to the character of the work, and may be 


speed 


changed by changing a gear of the feed 
The hight of the center of the cut- 


he bed is 11% 


train. 
ter spindle over t inches. 
The bed may be made of any length re- 
quired, and for overhanging work the cut- 
ter heads may be made larger in diameter. 
The machine here shown occupies a floor 
space of 12x6 feet. It is built by the Gar- 
vin Machine Company, New York. 





Aluminum in Great Britain. 

The following facts concerning the pres- 
ent conditions of manufacture and demand 
for finished aluminum in shipbuilding and 
other industries in Great Britain are taken 
from an address of Mr. R. W. Wallace, 
Q. C., who presided at the recent general 
3ritish 


Aluminum Com- 


meeting of the 
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He said: “All the company’s fac 
As to 


the demand for aluminum, it was making 


pany. 
tories were working satisfactorily. 


steady, if only comparatively slow, prog- 
ress. During the last six months of 1808 
their sales increased by 48'4 per cent., as 
compared with the figures in the corres- 
period of the preceding 
The German army was more or less equip- 
and 


ponding year. 


ped with aluminum utensils, Ger- 


man ships of war had internal fittings 
made almost entirely of the same metal. 
In reference to the general trade, he had 
to tell them on a that 
the demand was stopped on account of a 


strike; but now the ground of complaint 


former occasion 


was that nearly every workshop in the 
occupied with 
A good deal had been 


country was fully other 


classes of gor ds. 
said with regard to the injurious action 
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board 
long experience that aluminum 
salt the 


of sea water on aluminum, but the 
knew by 
water to 


did not deteriorate in 


extent that had been alleged. The yacht 


“Defender,” which won the last interna 
tional race, was built very largely of alum 
inum, and, after four and a half years, she 
was found to have deteriorated so little 
that 
put her in condition to compete with the 
“Columbia Torpedo 
boats and other ships, moreover, had been 
With 


regard to the use of aluminum for elec 
that had 


very few repairs were necessary to 


at the recent trials. 
built in France partly of aluminum. 


trical purposes, been going on 
very fast in America, but it had not made 
this 
cording to Lord Kelvin’s recent investiga 


alum 


so much headway in country. Ac 


tions, the electrical conductivity of 


inum was 60 per cent. of the conductivity 


ot copper, bulk for bulk. As, however, 
aluminum was only about one-third of the 
weight of copper, it was apparent that 


about one-half the quantity of aluminum 


| amount of electrical 


gave a corresponding 
conductivity to that given by copper 
Therefore, at the present price of copper 


aluminum was much cheaper to use for 
that purpose, besides having the great ad 
connection 
Lord Kel 


vin said that in the fittings of ships alum 


vantage of lighter weight in 


with telegraph poles 


inum had proved valuable, convenient and 


of great practical utility. As to the actual 


construction of ships with aluminum, that 


was a matter which would have to be 


settled by the experience of engineers. 


He did not believe that the question of the 


efficiency of protecting aluminum by paint 


had yet been gone into sufficiently. If 


they compared an unprotected aluminum 
plate with steel or iron, he thought that 
it would be found that the former did not 


rust away so quickly as the latter.” 
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A New English Lathe. 
BY JAMES VOSE. 

Sixteen-inch swing lathes, according to 
general opinion, are about the most useful 
all-round in the average machine 
shop, and basing his plans on the above 


tools 
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cases, have never had the opportunity of 


experiencing their advantages, a_ well- 
made gap-bed lathe fills a useful position 
in even the best organized and equipped 
shop, and in the case of many small and 


medium sized shops is double the value 
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the bed has come in for special study, and, 
as will be seen from the sectional views, 
the lathe saddle is exceptionally well sup- 
ported in front, the bed not only being 
wider on top than is usual, but the extra 
width being added to the front, so that 
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opinion, Mr. John Tangye, who has over 
twenty years’ practical experience in the 
of machine 
has commenced manufacture 
at 106 Princess street, Manchester. 
Notwithstanding the sometimes 
leveled at them by persons who, in many 


designing and construction 


tools, their 


abuse 


LONGITUDINAL 


SECTION OF TANGYE LATHE 
to the user as compared with the straight- 
bed lathe; the extra cost in the first in- 
stance being only 3 or 4 per cent. of the 
price of the plain-bed lathe. Grasping 
this fact, Mr. Tangye is building lathes 
with either straight or gap beds, accord- 
ing to users’ requirements. The design of 


BED. 
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large face-plate or chuck work is handled 
under very favorable conditions. As will 
be seen, the continuous longitudinal web 
connecting the shears adds greatly to the 
The 


bed, in fact, gives a very favorable first 


torsion resisting powers of the bed. 


impression, and it was the seeing of a bed 
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casting at the foundry that caused me to 
inquire who was manufacturing the lathe. 

The influence of American ideas is to 
be seen in the cupboard standards, the 
webbed headstock, with the screw-cutting 
or feed reverse motion inside; the apron 
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the American ones, and in this connection 
Mr. Tangye has taken pains to insure that 
the quick withdrawal motion fitted to the 
carriage transverse screw shall be thor- 
oughly reliable and efficient. It is curious 
that certain districts in Great Britain are 




















PLAN 





Mm carriage, and the small size and handi- 
ness of the change wheel quadrant. The 
ead screw is cut two threads per inch, 
which is vastly preferable in most English 
yes to the finer pitches in vogue in Amer- 
ca. Much coarser screws are commonly 
ut in English lathes than is possible in 
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pendent of the gib adjustments. The tail- 
stock is cut well away on the near side, 


so that the top rest handle may be used, 
English comfort. It is a 
| 
all 


with 
that 


fashion, 
fact almost 


noticeable recently 


American makers have made this depart 
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DETAILS OF TANGYE LATHE, 


very fond of this feature, while in others 
its absence seems to occasion no regret. 
The independent sliding and surfacing 
motions (carriage and cross feeds) may 
be driven by either belt or gearing, and 
the saddle and cross-feed slide are pro- 
vided with locking 


arrangements inde- 


ure in their tailstocks, and the 


great improvement in appearance and 
ditional usefulness of the lathe 

The occasional benefit of the cross ad 
tailstock 
ing is recognized, the screw cross adjust- 


of 


justment of the for taper turn 


ment being locked independently 


result is a 


ad- 


the 
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main clamp bolt. A small, though not un- 
important point is attended to, i. e., an oil 
cup is cast on the front end of the tail- 
stock barrel, and fitted with oil pin, for 
oiling the lathe centers. The free use of 
Winkley oil-hole covers is also noticeable. 
The centers are Morse taper, which per- 
senally I think adds appreciably to the 
dividend-earning capacity of a lathe. 

All the gearing is machine cut, the rack 
and small pinions being of steel. At the 
present time, in England, a very much 
larger percentage of machine-tool wheels 
are being cut than has ever been known 
before. Every shop adapted for wheel 
cutting is crowded with orders, and wheel- 
cutting machines by known makers are at 
a premium. 

Mr. Tangye’s countershaft has two pairs 
of pulleys, and the American round belt- 
shipping bar is used in conjunction with 
the hookplate and staple for wood handle. 
The belt bar arms and oil-catching dishes 
are adjustable, so that the hangers may 
be fastened to wall, ceiling or floor. The 
illustration, page 31, shows the lathe arbor 
arranged with conical journals running in 
phosphor-bronze bearings, a construction 
much appreciated in some districts for 
heavy and accurate work. Parallel jour- 
nals and hollow spindle of generous diam- 
eter are, however, supplied, and a four or 
six tool turret rest may also be obtained 
as an extra. The main dimensions of the 
lathe are given in the sectional views, and, 
taken altogether, it would appear that the 
maker is to be congratulated on his initial 
efforts, an opinion shared, I believe, by 
the users of the tools already in use. 

Manchester, England. 





“Science” by Legislation. 

We extract from the presidential ad- 
dress of Prof. T. C. Mendenhall, delivered 
at the recent meeting of the Society for 
the Promotion of Engineering Education, 
the following account of a remarkable in- 
cident, which needs no comment: 

“We cannot ignore the fact that the 
general public, even the intelligent public, 
receives its information regarding scien- 
tific and technical questions almost en- 
tirely from daily newspapers and popular 
magazines, than which, we will admit, 
there could hardly be a more untrust- 
worthy source. The widespread taste for 
sensationalism by which we are now 
cursed, a taste which seems to grow with 
the efforts made to satisfy it, offers a pre- 
mium upon anything startling or revolu- 
tionary, giving little heed to sober, every- 
day truth. If one-tenth of the wonderful 
scientific discoveries that have been an- 
nounced with glaring headlines in the pub- 
lic press within the last five years had 
actually been made it would, indeed, have 
been an epoch-making period; but, for- 
for existed 
mostly in the brilliant imagination of the 


tunately everybody, they 


space writers, who alone were benefited 
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by their publication. If this were all, we 
could afford to be indifferent, but there is 
the further disagreeable fact that a large 
number of intelligent people are led to 
look upon this sort of thing as real science 
and few of us have an adequate conception 
of the extent of this delusion. One of the 
results is that in science, as in many other 
things, those who do the real work of the 
world fail to be credited with it, while the 
people are lavish in their praise of those 
whom they believe to be worthy. Only a 
few weeks since I found in an article on 
teaching history, written by the superin-- 
tendent of schools in a large city, the 
names of a quartet of Americans most dis- 
tinguished in war and peace. Three of 
the four were Washington, Lincoln and 
Franklin. As this is not meant to be a 
humorous paper, I will not mention the 
fourth, contenting myself with saying that 
in this instance the newspaper had done 
its work well. 

“‘A curious and, in my judgment, a ser- 
iously instructive example of the readiness 
with which people accept mewspaper 
science is found in the attempt made a 
year or two ago to fix the value of the 
ratio of the circumference to the diameter 
of a circle by legislative enactment. This 
incident may be familiar to some of you, 
but it is entirely worthy of consideration 
by those to whom is intrusted a large 
share of the instruction in exact science in 
American colleges. The legislative body 
was not one of a State south of Mason and 
Dixon’s line, nor west of the Mississippi 
river. It was a body chosen by the people 
of one of the greater States of the Union; 
one deservedly enjoying considerable dis- 
tinction, especially in literary circles, on 
account of the eminent men it has pro- 
duced and also for the excellence of its 
educational institutions. In this legis- 
lature house bill No. 246 was entitled ‘A 
Bill for an Act Introducing a New Mathe- 
matical Truth,’ which truth, in 
the second section of said bill, turns out to 
be that the circumference of a circle is 
just 3% times its diameter. In the capital 
of the State is published a daily morning 
paper of unusual excellence. Not gener- 
ally given to sensationalism, its contents 
are usually clean and wholesome, its news 
well collected and arranged, and even a 
single copy gives the impression that it is 
an example of the better phases of journal- 
ism. Yet this paper devoted more than 
two columns of its first page to an ex- 
ploitation of this most important discov- 
ery, which had been made by a physician 
living in an obscure corner of the State. 
It was announced that the laws of the 
quadrature had been copyrighted and that 
this newspaper was allowed to be the first 
to make them public, this privilege being, 
without doubt, the bait which caught the 
uninformed editor. 
credulity may be found in his sober declar- 
ation that the circle-squarer’s demonstra- 
tion had been accepted by all eminent 


Some measure of his 
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mathematicians; that the ‘American Math- 
ematical Journal,’ the highest authority in 
the country, had hastened to publish it, 
and this publication instantly attracted the 
attention of the scientific journals in Paris, 
the editors of which had eagerly sought 
contributions from the author of the dis- 
covery. The solution had _ been 
righted in the United States and in Eng- 
land, Germany, Belgium, France, Austria, 
Italy and Spain. At Washington it had 
won the support of the professors of the 
National Astronomical Observatory, Prof 
Asaph Hall, ‘whose fame was secure with 
the discovery of the moofis of Mars,’ being 
specially delighted with it and finding in 
it a complete explanation of a hitherto un- 
explainable anomaly in the earth’s motion 
The desk of the discoverer was full of 
letters from leading mathematicians in 
Europe and America, and one from his 
agent in London proved that his demon- 
stration had been shown to Tyndall and 
Huxley, who warmly indorsed its accur- 
acy. Professors in Ann Arbor and Johns 
Hopkins University had seen the demon- 
stration and declared it perfect. I leave 
to the guardians of the name and fame of 
these institutions and to others referred to 
the task of ascertaining just what lineal 
descendant of Ananias was at that time 
on the editorial staff of this journal, but 
the actual disposition of the bill by the 
legislative body is a matter of much inter 
est. When first introduced it was taken 
humorously by the Speaker of the House, 
who happened to be a graduate of a widely 
known educational institution, and he or- 
dered its reference to the Committee on 
Swamp Lands. Two days later, however, 
the great discoverer had a hearing before 
the State Superintendent of Public 
Schools and the Committee on Education, 
who at once indorsed the solution; the 
Committee on Canals and Swamp Lands 
reported House Bill No. 246 back, with a 
recommendation that it be referred to the 
Committee on Education; the latter com- 
mittee gave the bill careful consideration 
and reported ‘the same back to the House, 
with the recommendation that the said bill 
do pass;’ the bill was called up by the 
committee and mirabile dictu, the bill actu 
ally passed that branch of the Legislature 
by what was reported to be a good, safe 
majority. Before it actually became a 
law, however, its character began to be 
recognized, and its further progress was 
arrested. The possibility of such an inci- 
dent, at the very end of the nineteenth 
century, is a fact from which some useful 
inferences may be drawn and a just allot 
ment of responsibility might well causé 
some anxiety.” 

The remainder of the paper was devoted 
to a presentation of the merits of the me 
tric system. The author feels that the 
engineering schools are not doing their 
duty in promoting the adoption of the sys- 
tem, and urges his hearers to become more 
aggressive advocates of it. 


copy- 
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Slot Machinery. 

BY R. I. CLEGG. 

That class of machinery in which you 
deposit a coin and obtain in return your 
correct weight, a sight of some model 
working, hear a popular air, get a stamped 
envelope, your photograph, liquid refresh- 
ment, sights and phono- 
graphic results, etc., etc., has had a re 
markable growth. In the earlier period of 
its history the of the makers 
was blameless enough, but in these later 


kinetoscopic 


purpose 


days the machines have been adapted to 
cater to the wants of those who enjoy the 
“taking of chances.’ Accordingly, a num- 
erous family of this type has come into be- 
ing, and has flourished and fattened on the 
public purse, or, at least, the funds of that 
section of the public which needs consid- 
erable legal intervention and guidance to 
protect it from itself. 

The coin-operated gambling 
are, of course, more 
holiday resorts where the festive public 


machines 
numerous at those 
enjoys recreation, and just as I write the 
papers are full of the doings of an indus- 
trious band of operators who have made 
the round of the slots and fed chunks of 
lead to the greedy mechanism, which was 
thereby induced to give up, eventually, its 
nickels in return. It is estimated that the 
harvest varied from $5 to $20 for each ma- 
chine. Lest it may be thought this is too 
high an estimate, I copy the following 
from a Washington dispatch : 

“It is proposed to place a stamp tax on 
all slot machines in which there is any ele- 
ment of chance. It has been found that 
the manufacture of these machines has at- 
tained gigantic proportions. In each of 
them the percentage of profit to the pro- 
prietor is enormous, and the tax would not 
Of course, this weuld not 
dispense 


be oppressive. 
strike those 
chewing gum, for in them there is no ele- 
ment of chance, and the gum already pays 
a government tax.” 

I am somewhat interested in this sub- 
ject, for a few years ago I had consider- 
able experience with slot machinery, and 


machines’ which 


well remember the several shrewd devices, 
regularly reported at the office, which were 
employed to beat the machines. The ma- 
hines were not sold outright, but were 
put out on percentage, and thus each new 
device meant a fresh equipment in some 
detail or another for every machine on 
exhibition. 

The sketch illustrates the coin attach- 
nent applied to the large exhibition mod- 
els of machinery, commonly found in rail- 
road depots and other public places a few 
years ago. 

Fig. 1 is the side elevation; Fig. 2 shows 
the plan of coin cup or pocket, and Fig. 3 
is an end view of Fig. 1. 

Through the coin slot c the nickel d is 
dropped into the pocket ¢, and the lever f 
drops to the position 11. As may be seen 
est in Fig. 3, the pocket is cut down from 
top to bottom, so that the coin rests upon 
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the top of k and the cup itself; e does not 
come in contact with k at any time, the 
latter sliding through the slot as the cup 
finally descends to force out the nickel. 
When the lever f moves to 11 this frees 
the fly regulator g, 
worm gear in the usual manner, and the 
machine starts to do its allotted stent; the 
cam 7 rotates, moving the lever f to 22, 
ejecting the coin out of the pocket e, and 
when / passes off the point of the cam 4 


which is driven by a 


the lever f drops, locking the governor g 
and bringing the machinery to a halt. 
Later, when electrical effects were sought, 
as the model of an electric lighting sta- 
tion, with steam engine driving dynamos 
and several glow lamps, a simple switch 
was substituted for g, the mechanism was 
run by motor and storage battery, the sev- 
eral circuits being so arranged that when 
the engine and dynamos moved off the 
lamps lit up in realistic style. 

Originally the coin tube c was straight, 
and a strip of metal or cardboad, or even 
folded paper, could be inserted to depress 
the pocket, and the manufacturer, and 
start the machine free of cost. At h a 








“ 
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hole is drilled, in order that the lever may 
be nicely balanced with fine shot to turn 
with a nickel and no lesser coin. A nickel 
with a hole in it for a string was occasion- 
ally employed, not only to work the ma- 
the 


chine without sweet 


pleasure of the operator, and sometimes, 


recompense at 


too, the ingenious fisherman baited the 
coin with a coating of adhesive gum, or 
some sticky substance, and thus 
armed, fished for the contents of the till 
This nefarious enterprise was met by cut 
ting the lower end of coin slot c as seen 
at / in Fig. 3, and slanting the slide c as 
in Fig. 1. When the 
dropped down the slot in Fig. I it took 
the direction shown by the dotted line, and 
the string passed through the slot /, Fig. 3. 
When an attempt was made to withdraw 
the string the coin would stay on the out- 
side of c and remain in the case as a 


other 


coin and string 
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A lead blank of 
the same size as the nickel would drop in 


souvenir of the attempt. 


the pocket and move the lever in an ortho- 
dox manner. The cup was then cut down 
in hight, two little bars were fixed across 
the bottom and every care taken to prevent 
any binding or sticking either of coin or 
device generally. As the lever f was care- 
fully balanced to the weight of a nickel, 
the lead slug would send down the cup 
with sufficient force that k would roll out 
the blank and the lever f would swing and 
stop the governor g at once. 

As will be seen, the parts are capable of 
careful adjustment, and are of light, not 
to say frail, construction. Herein lay an- 


other chance for invention. One night I 
sat in the waiting room of a railroad depot 
when a party of 


waiting for my train, 


young fellows dropped in, and soon turned 
their attention to the slot machine, whose 
purpose was to grind out tunes at a cent 
apiece. A youthful member of the party 
declared he could get the music minus the 
money, and when put to the test worked 
his series of 


scheme for the entire 
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some 
eight or ten selections His method was 
/ 
/ 
a a 
d d 
JS Fig. 3 
*~ 
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— 
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Plan at a-b 
Fig. 2 
Amrican Machinist 
simplicity itself, and consisted in raising 


one end of the case off the floor about an 
inch and then setting it down hard. The 
wings of the fly regulator are, for obvious 
reasons, made very thin and bend easily, 
and, at the corners that first strike the re 
are liable to curve back- 


The 


pressure of the spring behind the worm 


straining lever f, 
wards after being in use for a time 


gear was sufficient, when the case received 


a heavy jar, to force the lever up the in 
clined wing, and an occasional shake kept 
the thing going until the cam i held the 
lever away from regulator. Thereafter 
the collectors were told to keep an eye on 
the wings and give them a slight set in the 
other direction, though not enough to im- 
pede the ordinary action. 

I have been told of an individual who 
tackled an automatic weighing machine, 


and is said to have weighed his entire fam 
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ily and himself on a single fare. First, he 
got on and was weighed; then, in rotation, 
the others got on and the heavier stepped 
off the platform. The descending needle 
on the scale would lock at each temporary 
increase of weight, but still moved and 
stopped to indicate the lighter weight left 
on the machine. 

The fight between the manufacturers 
and those who struggle to get something 
at their expense is very much akin to the 
efforts of the ordnance experts who meet 
the improved gun with still better armored 
targets, and so on; and the story, im ex- 
tenso, of the designers in both camps 
would be a long one indeed. 

Providence, R. I. 





Letters from Practical Men 


Liquid Air for Automobiles. 


Editor American Machinist: 

In reading the paper this week I was 
astonished to see an article by Mr. Frank 
Richards on liquefied air, which you had 
published without comment. 

In speaking of running a small tricycle 
by liquid air he does not mention the fact 
that liquid air cannot be kept, and there- 
fore, in calculating the cost of the ma- 
chine, you must figure on having a plant 
for the production of the liquid air near 
by, where you can obtain a freshly-made 
supply immediately before starting for a 
ride. The only way that liquid air can be 
kept is by allowing some of it to evap- 
orate, and so keep the temperature of the 
liquid below its critical temperature, 
otherwise, it will all become again a gas. 

But this is not the point of the article 
which is especially astonishing. The de- 
scription of the engine with which he pro- 
poses to run his vehicle is what amuses 
me. He speaks of a .104 horse-power en- 
gine as sufficient to propel the tricycle 
over park roads at a speed of 8 miles per 
hour. By this, of course, he means on a 
level. We will suppose that he meets a 
slight up-grade, and that the speed is re- 
duced to 6 miles per hour in mounting it, 
and for the moment we will not count 
friction or traction resistance. We may 
assume that the tricycle with rider and 
50 pounds of liquid air will weigh at least 
300 pounds. Assuming these conditions, 
let us see how steep a grade it would be 
possible to mount. 

According to Mr. Richards’ figures, he 
has 33,000 X .104 = 3,432 foot pounds per 
minute available. Dividing this by the 
weight of the vehicle and load, 300 pounds, 
we obtain 11.44, which is the number of 
feet per minute that .104 horse-power can 
lift 300 pounds. Now, dividing this by 
528, which is the number of feet per min- 
ute that the cycle must travel to make 6 
miles per hour, we find that the maximum 
grade that can be mounted is 2.17 per cent. 
Now, going through the same process 
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again, only assuming that 10 per cent. of 
the power is used up in friction and 20 
per cent. in overcoming the traction resist- 
ance, which are very conservative figures, 
we find that there is left .0728 horse- 
power, and this would carry the vehicle 
up a 1.5 per cent. grade. 

Now, let us figure out the horse-power 
necessary to carry such a tricycle up a 
10 per cent. grade at the speed of 6 miles 
per hour, which is the very minimum 
that a vehicle of that type should be able 
to do. Assuming, as before, that 30 per 
cent. is lost in overcoming friction and 
traction resistance, we find that .688 
horse-power would be required, or nearly 
seven times as much power as Mr. Rich- 
ards has given his machine, so that his 50 
pounds of liquid air, instead of lasting 
him for a distance of 56 miles, as he as- 
sumes it will, would only last for about 8 
miles, or a little over an hour’s run. 

Compare these figures with what is be- 
ing done every day by gasoline vehicles, 
where three gallons of vaseline, at 10 cents 
a gallon, and weighing less than 20 
pounds, will carry a machine and rider, 
weighing over 300 pounds, 100 miles at an 
average speed of 12 miles an hour, over 
country roads, and is then capable of be- 
ing recharged at any country store in less 
than five minutes. I might add that it 
has been found necessary to use a 1% 
horse-power motor on the gasoline vehicle 
that I have in mind, and I do not think 
that Mr. Richards would have much suc- 
cess with one of less power. 

Eart P. MAson. 


To astonish and also to amuse a reader 
is not an everyday achievement of mine, 
so that Mr. Mason’s letter above should 
afford me unusual satisfaction. My arti- 
cle, entitled “Liquid Air for Automobile 
Service,” in the issue of August 10, to 
which Mr. Mason’s letter refers, was in- 
tended to make out the best possible case 
for liquid air for the special service there- 
in considered. It was not written in the 
interest of anything or anybody, but was 
intended solely to stimulate others to think 
about the matter and to study the possi- 
bilities of the case. The eliciting of hon- 
est and well considered criticism is one 
of the most legitimate and welcome re- 
sults of my endeavors. 

I am quite disposed to stand by my as- 
sumptions and deductions in the article re- 
ferred to. Mr. Mason says that I do not 
mention the fact that liquid air cannot be 
kept, etc. This is absurd. Mr. Mason 
evidently did not need to be informed of 
this important fact. There is in New 
York city, as everyone knows, a plant for 
the production of liquid air in consider- 
able quantities. As liquid air has been 
carried from New York to Boston, to 
Washington and elsewhere, a considerable 
portion of it surviving for exhibition pur- 
poses, it was not straining very hard to 
assume that it might be procured in New 
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York for charging my vehicle immediately 
before starting upon my trip. I assumed 
that a liquid air supply service might be 
established, and that there might be three 
or four or a dozen judiciously distributed 
stations in the city, where daily supplies of 
liquid air might be stored, and where 
smaller quantities might be procured for 
immediate use, as, for instance, beer is un- 
derstood to be used. I might, indeed, 
have assumed that my vehicle was charged 
right at the door of the liquefying estab- 
lishment. 

It may be well to say for general in- 
formation, upon the word of the manu- 
facturers of liquid air, that one gallon of 
liquid air may be so kept that it will not 
all evaporate in twenty-four hours, that 
ten gallons may be kept three or four 
days, with proportionately better results 
for larger quantities. In my computa- 
tions I allowed a loss by evaporation of 
one-fifth of the charge with which the ve- 
hicle started. Whether this was sufficient 
could only be determined by actual experi- 
ment, but my allowance certainly showed 
that I had not ignored the matter. 

But what Mr. Mason indicates as his 
principal contention has nothing to do 
with liquid air at all, but bears upon the 
general problem of the application of 
power to vehicle propulsion, and of the 
power required under given conditions. 
In my case I assumed the best city roads, 
asphalted and level, and I assumed that 
one-tenth of a horse-power (.104) should 
be a sufficient mean for the propulsion of 
a vehicle carrying only a single person of 
average weight. Mr. Mason assumes a 
total weight of 300 pounds, which I con- 
sider very fair. It is not necessary to go 
into figures upon this matter. Modern ve- 
hicles, under the stimulus and inspiration 
of the bicycle, show astonishingly small 
losses by friction. Anyone who rides a 
bicycle, even under conditions which are 
not always the best, knows how little 
power is required to maintain a speed of 
eight miles an hour. Putting the power 
of a man (in this case, of course, includ- 
ing woman) at one tenth that of a horse, 
and acknowledging that not one-half of a 
man power is usually required to propel 
a bicycle, my assumption of .104 horse- 
power, or one man-power, is evidently an 
ample mean, if properly applied, for the 
service for which I computed it. 

Mr. Mason assumes, which I did not, 
that in the course of my trip some grades 
are to be encountered, and kindly com- 
putes for me that my mean power will be 
sufficient for a grade of 1.5 per cent., 
which would be equivalent to a rise of a 
yard to each of the short, numbered blocks 
of New York city. A grade as great as 
this is found only in a few portions of the 
city, and there are many of our cities, 
especially in the Central and Western 
States, where no such grades exist. Up- 
hill work implies also an equal amount of 
downhill work, so that the mean power re 
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quirement is not much affected by slight 
grades. But to maintain the mean power, 
when for some portions of the run no 
there must be 


power is required, 


vision for exceeding this mean at other 


pro- 


portions of the run. It will be noticed 
that my assumed piston speed is only 
one hundred feet per minute. This, of 
course, may, when required, be at 


least doubled, proportionately increasing 
the power developed. In addition to this, 
my hints as to the design of my vehicle 
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cent. grades, as they clearly are not in- 
cluded in my assumption of smooth and 
level roads. We must all, however, thank 
him for the results of his computation. It 
is to me peculiarly gratifying to be as- 
sured that my charge of liquid air would 
carry me eight miles with a 10 per cent. 
grade all the way, or that while making 
the run at eight miles in one hour I would 
also ascend more than three-quarters of a 
mile. 


Neither is it at all proper from the 








35-571 
sides, and fastened to 4 with iron flange 


and set-screw; C a sheave pulley, which 
drives B by friction contact, produced by 
pressure of work against tap; D a pulley 


which reverses B when work is _ with- 
drawn after tapping; E a dead spindle, to 
which is fitted a chuck to hold the work 
to be tapped. 

A twisted 


be adjusted to 


rawhide belt is used, which 


can suit strength of tap, 


and allows tapping of holes to bottom 
For freehand and tapping to bottom in 
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DETAIL NO. 1 


yet sufficiently recognized by the designers 
ot motor vehicles. Mr. Mason, in his dis- 


cussion of the matter, does not seem to 
recognize the presence of this device in 
any way, and, singularly enough, while he 
attempts to figure that I have not power 
enough for slight hill climbing, he does not 
call attention to the insufficiency of torque 
for starting and for acceleration, where I 
deficient. By 


doubling the speed of the motor I would 


would be more wofully 
get double the power, which, with a suit- 
able changing of 
double my torque at the normal vehicle 
Further changes of the gearing 
much greater 


gearing, would also 
speed. 
ratio might easily give a 
torque when starting and getting up to 
This 
larger air consumption for the distance 


speed. would, of course, mean a 
traveled, but as I only contemplated con- 
tinuous running when once started, the 
allowance required is not worth consider- 
ing. 

[ must distinctly decline to follow Mr. 


Mason into any consideration of 10 per 
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FRICTION TAPPING MACHINE, 


as to cost of operation. The power cost 
is far from being the principal question 
to be considered. I made my vehicle one 
of pleasure, and compared the cost of its 
operation and maintenance with the ex- 
pense of keeping a saddle horse. It, of 
course, can never be comparable, in cost 
of actual power developing material, with 
the gasoline motor. But there would seem 
to be other considerations to commend it 
which might far outweigh the power cost 
The ease with which such a vehicle might 
be operated, and the entire absence of heat 
and smell and other annoyances might far 
outweigh the saving of a few cents per 
trip when pleasure and not profit was the 


controlling object. FRANK RICHARDS. 





A Light Tapping Machine. 


Editor American Machinist: 

The accompanying drawings illustrate a 
bench friction tapping machine which is 
both 

A is the spindle to carry the tap; Ba 
disk of wood faced with leather, on both 


sensitive and efficient. 


DETAIL NO. 
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Ww 


hour are within the limits, the writer hav 
ing 
brass binding posts in fifty-five minutes 


\. J 


made on 


timed an expert, who tapped 1,000 


STRONG 


[Larger machines this prin 


ciple are of course well known, but these¢ 
clutches instead of 


Ed.] 


usually have positive 


driving by friction 


Drill Blocks. 

Editor American Machinist: 
W ooden drill blocks, 
for holding drills, are not what they should 
} 


so commonly used 


ve. The figures denoting the sizes of the 
the holes be 


the 


drills are soon obliterated, 


come somewhat enlarged, one of 


or perhaps a jour., has jammed a 
drill into the hole 


46 drill, or it 


“cubs,” 
No 45 
No 

stuck 
has been formed on the shank by the rota 


intended fora 
the drill has 
ridge or so 


may be 


fast in drilling, and a 


tion of the chuck, and when the drill is 


returned to the block it is, perhaps, put 


into the hole which it seems to fit, but 
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which is larger than the drill. Again, 
dampness causes the wood to swell, and 
therefore the sizes of the holes change, and 
even if the hole is of the proper size a 
drill will quite frequently stick, because 
the wood seems to adhere to it more firmly 
than a steel block would. 

All these things cause trouble, but they 
can be avoided by having the block made 
of machine steel and drilling all of the 
desired sizes of holes .oor inch or .002 
inch full. The sizes of the drills in 
thousandths, as well as the “number” 
sizes, should be marked just below their 
respective holes. The piece is then case 
hardened, and we have what I think to be 
a model drill block. 

The drills should be placed in point 
down. Drills then cannot be put into 
holes of smaller diameter, and if put into 
those of larger diameter the shake, which 
is more appreciable in a steel block than in 
a wooden one, will make the misplacement 
more evident, and by putting them in point 
down burrs do not annoy us. 

Apart from the blocks a quantity of 
drills of the different sizes must be kept in 
store, especially “number” drills, so that a 
drill .oor inch larger or smaller than the 
standard size may be picked out if desired, 
as the drills vary in size slightly. The 
most systematic method of keeping these 
is in a cabinet, similar to the spool cotton 
cabinets, which have shallow drawers with 
many compartments. These compartments 
may contain the drills according to size, 
and should be marked, like the blocks. 

To determine the size of drill for a tap 
hole a convenient tool may be employed, 
which is made of a strip of machine steel 
about % inch thick, in which holes are 
tapped of any number of desired sizes of 
screws and properly marked underneath. 
The size of the drill to be used for drilling 
a hole for tapping may be marked below 
the size marked, as for instance, 

No. 12— 24 or \”%—20 
No. I1 No. 5 

This is then case hardened, and enables 
one to quickly determine the size and 
thread of a screw, and also to know im- 
mediately the proper size of tap drill to be 
used. Epwarp J. Kunze. 





Tool-Relieving Slotter Bar. 
Editor American Machinist: 

The accompanying sketches, showing 
this tool-bar in operation and the details 
of same, may prove of interest to many 
of your readers. It is not offered as 
something very new, though it has proven 
so to many of the visitors who have seen 
it in operation at the shops of the Niles 
Tool Works Company, and from the many 
letters of inquiry asking sketches and in- 
formation of the same. Some other man 
may have something just like it, but, 
nevertheless, I will say this particular 
tool-bar is the idea of one of the Niles 
tool-room men, and has been in successful 
operation for many years. 
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As readily seen, in operation the severe 
wear caused by the return drag of the 
tool is entirely removed, and, in addi- 
tion, the bar gives the desired stiffness to 
the cutting tool, thereby insuring a more 
true cut on the work. 

The tool-bar, as seen in the details, is 
very simple, and it certainly is a very 
useful adjunct to the slotters not already 
provided with the usual release tool- 
holder attached to the end of the ram of 
the modern machine tool. 

Wm. PILton. 

Hamilton, Ohio. 

[In issue of January 21, 1888, we pub- 
lished a description and illustration of a 
similar bar.—Ed.] 
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manner, it should be done by one man 
who makes this his special work. He 
should have a knowledge of pattern work 
and molding, and he should be a drafts- 
man if possible, or at least he should be 
more in sympathy with the drafting office 
than with the pattern shop, so that if any 
mistake is found in a pattern, he may not 
be inclined to pass it simply because it 
will make a little extra work for the pat- 
tern-maker, but rather he should use his 
judgment to have it made in the way that 
will give the best results. 

When the inspector receives a pattern, 
he should take the’ drawing and decide 
upon some point from which to make his 
measurements. If the drawing shows a 
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TOOL-RELIEVING SLOTTER BAR. 


Pattern Inspection. 
Editor American Machinist: 

The subject of the inspection of pattern 
work is one which I have never seen dis- 
cussed in the columns of the “American 
Machinist,” and I thought some of your 
readers might be interested to know how 
it is carried on in a systematic way by a 
large concern, and I hope my remarks will 
call forth some ideas from others. 

Most of us know that the ordinary way 
of inspecting pattern work is for the fore- 
man pattern-maker to take the pattern 
after it is finished and go over it to see if 
the draft and method of molding and 
coring are all right, and possibly he may 
measure some of the principal dimensions, 
but as a rule he does not haye the time to 
look carefully at every point on every 
pattern. 

To inspect patterns in a systematic 


center line, this will generally be a good 
point to start from. If the pattern has a 
similar center line on it, then he is ready 
to start his measurements; but if not, it 
will generally pay for him to take time 
enotgh to put one on, and he should ask 
the pattern-makers to leave all their cen- 
ter lines on the patterns. 

Another important point is for the pat- 
tern-maker to put a line on the pattern 
showing where the casting will be fin- 
ished. This saves time and annoyance to 
the inspector. It also shows at a glance 
how much finish has been allowed. 

Having the center line or some other 
good point decided upon, the next step is 
to try the general or outside dimensions 
of the piece. After this take all the bosses 
and recesses, and, if the pattern is cored, 
then take the core box. 

If some points are always borne in mind, 
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the inspector will rarely make a mistake 
in his work. Every piece or part of a 
piece has three dimensions, viz.: length, 
breadth and depth, unless it is a circular 
piece, and then it has two, viz.: diameter 
and depth. Also, every piece that is a 
part of another piece must have two 
dimensions to locate it by. 

For instance, in Fig. 1 the letters A, B 
and C indicate the three dimensions re- 
ferred to for every piece, and the letters 
D and E are the dimensions for locating 
it. 

This will apply to any pattern, as one 
can readily see that, no matter how many 
bosses or recesses a pattern may have, 
each boss or recess will have these dimen- 
sions, and if they are all carefully meas- 
ured there will be little chance for an 
error. 

In inspecting a corebox it is best to first 
compare the core print on the pattern with 
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FOR INSPECTING PATTERNS. 


the print part of the box, and then take 
the other dimensions from this. The core- 
box should never be any larger than the 
print on the pattern, and generally it is 
wise to have it a little smaller. In the 
case of cores about a foot square, if the 
box is from 1-32 to 1-16 inch smaller, it 
should be all right; but in cores 3 to 5 
feet long, from % to % inch should be 
left. 

There are various reasons for leaving 
this amount of clearance: 

First—A core is generally made of sand 
mixed with flour and molasses, and when 
put into the core oven to bake, it has 
something of the same tendency as bread, 
and rises and swells, which is the reason 
why no core can ever be put back into its 
box after it is baked. 

Second—In setting cores of any size, it 
is necessary to do so with a crane, and 
with the core supported from the crane, 
and two or more men guiding it into its 
place, it is very nearly impossible not to 
strike the corners of the core against the 
mold, unless there is clearance. 

I once saw a case which proved the 
above beyond doubt, at least to me. It 
was a large machine casting, and there 
were three cores, I think, each about 3 
feet wide, to be set side by side. The pat- 
tern-maker had made his boxes % inch 
small, but when the molder tried to set 
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his cores he found them larger than the 
space they were to fill. The coreboxes 
were finally made % inch small. 

The inspector should have a set of tools 
that will help him in his work. Some 
tools that are out of the general order, 
and which are very useful are a set of 
rings, Fig. 2, from, say, % inch to 6 
inches, varying by eighths, quarters, or 
whatever the nature of the work seems 
to demand. These can be used for test- 
ing half-round coreboxes, parts of circles, 
etc. 

Another set of gages that are handy is 
shown in Fig. 3. They are a set of ex- 
ternal and internal corners, from \% to 
2 inches, varying by eighths, for measur- 
ing corners and fillets when it is desired 
to get them accurate. 

The inspector should be called into the 
machine shop at any time when castings 
do not seem to come right. He should 
then take the pattern and see if the same 
trouble exists in that. If it does, he should 
then have it corrected, but, if not, he 
should inquire under what conditions it 
was molded, and if he finds the trouble, 
then he should put some kind of a notice 
on the pattern to inform the molder of 
the trouble, so that he can devise some 
way of getting better results. 

In shops where there are to be a num- 
ber of castings made from the same pat- 
tern, the inspector should examine the 
first casting. He should set it up on a 
surface plate (if not too large) and lay 
out the center distances and the amount of 
finish, also see that the clearances are all 
as the drawing calls for. This will some- 
times save expense when a mistake gets 
by the inspector on the pattern, also some 
point regarding the molding may be 
noticed and improved. 


H. DANForRTH. 
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The Dudgeon Steam Wagon—The 
First Roller Tube Expander. 


Editor American Machinist: 

Referring to article on the steam wagon, 
I might say that I was an apprentice in 
Mr. Dudgeon’s shop when the wagon was 
built. Your article states that the boiler 
was made by Nichols, New York City. 
As I remember the matter, Mr. Dudgeon 
built it in his own shop. He certainly ex 
panded the tubes, and while doing so he 
invented his expander. The tubes in that 
boiler were the first ever expanded with a 
roller expander. Ss 

Hespeler, Canada 


Rig for Turning the Crank-Pin of 
a Punch—Dudgeon’s First 
Experiments With the 
Hydraulic Jack. 
Editor American Machinist : 
The machine of send 
sketch was devised to true up the crank- 


which I you a 
pins of a large beam punch, the pins hav- 
ing been bent by requiring the machine to 
do work that was too heavy for it. It was 
a quicker job and did not cost as much as 
taking the machine apart and putting the 
shaft in a lathe 

Your article about the Dudgeon steam 
wagon brought to my mind a story of his 
first jack, as told to me by one of his shop 
worked alongside of at 


mates, whom I 


one time. The story was that they were 
working in an old machine shop up the 
Hudson (I think it was the Washington 
Iron Works, at Dudgeon at 
the time was running a planer, and would 


Newburg). 


work on his jack whenever he got a job 
that it took some time for a cut to go 
over. After the jack got far enough along 


he would go outside the shop in a stone 
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yard and try it under some of the big 
blocks that were being squared up. 

The device for reaming holes so as to 
bring them in perfect alignment, which you 
illustrated in issue of July 6, was designed 
by F. W. Morgol, the head of the tool 
room in the machine shop of the Mary- 
land Steel Company, at this place. He 
has established quite a reputation for being 
able to think up a good tool whenever it 
may be required. A. H. Nourse. 

Sparrows Point, Md. 

[The sketch referred to by our corre- 
spondent is here reproduced in fac simile, 
as a good example of a shop sketch em- 
bracing all essential particulars for a quick 
emergency job not to be repeated. The 
only details lacking seem to be the dimen- 
sions of the pin to be trued up, which 
must have been about 4 inches diameter 
and 4% inches long. The standard or 
main casting was evidently clamped to the 
front of the punch frame. The tool used 
for the cutting was probably fastened to 
the face of the revolving carrier by two 
or three countersunk screws, the cutting 
lip projecting a little beyond the body of 
the cutter. The making of the rig, of 
course, took considerably longer than the 
doing of the job, but we can easily be- 
lieve that it was still cheaper than pulling 
down the punch and getting it together 
again right.—Ed.] 





A Job of Curved Planing. 


Editor American Machinist: 

I think I recognize in the letter of Mr. 
Brown, published in your issue of July 
31, a job of tooling the surfaces of lever 
arms which hold the paddles of a feath- 
ering paddle-wheel, and the method de- 
scribed for doing it is certainly very ef- 
ficient, unless one should happen to have 
a boring and turning mill, on the table of 
which these arms might be clamped, in 
which case, of course, they could have 
been done much faster, but it would have 
taken a mill of about 24-feet capacity, and 
such mills are not so common in machine 
shops as are two contiguous planers, 
which can be used in the way described. 

May I venture to call attention to the 
fact, however, that almost anything would 
have answered for an outboard support 
for the 6-inch bar of iron, as very little 
stress would come on that end of it, and 
especially so if the clamps used to drive 
the bar had been put nearer the end of the 
bar to which the tool was attached. By 
placing these clamps quite close to the tool 
the cutting speed would have been nearer 
that of the planer instead of being consid- 
erably above it, and the pressure brought 
upon the pivot of the bar would in that 
case have been almost nothing, and a rela- 
tively light support attached to the floor 
would have answered the purpose; al- 
though, of course, where it is certain that 
the extra planer is not to be used for any- 
thing else, then that is a convenient way 
of holding the bar. S. T. FREELAND, 
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Unsatisfactory Condition of Some 
American Machine Tools Re- 
ceived in England — Com- 
plaints of Great Delay 
in Delivery. 

I think it wise to call attention to one 
great danger which at present thréatens 
the position of the American export trade 
in the United Kingdom—and indeed I 
may say in Europe generally—so far as 
the machinery and allied industries are 
concerned. I refer to the condition in 
which American machinery and machine 
tools are being received in this country. 
Up to about a year ago it was the excep- 
tion for an importer on this side of the 
Atlantic to receive from America a con- 
signment of badly finished goods; but I 
regret to say that lately a very great deal 
of that shipped has been badly finished and 
altogether unsuitable for sale. People who 
know what American workmanship can 
do naturally feel disappointed, and often 
disgusted to have such specimens sent 
them as have reached here lately. Of 
course the reason is that your makers of 
machine tools and allied industries are so 
busy that they are not stopping to do the 
work properly. Shipments thus received 
have been and are being returned to the 
United States, utterly rejected by buyers 
in this country. I may as well say quite 
clearly that if American manufacturers 
pursue the same course as they are now 
following in this respect, they will quickly 
lose their trade here and also their reputa- 
tion. You know how difficult it is when 
once a country has got a bad name, to 
clear away that bad impression. American 
machinery has only sold here because of 
its better finish and general superiority to 
the same class of goods made here; and if 
you lose that position, you might as well 
give up the market here at once. It would 
be much better for American exporters to 
refuse to execute orders, if they are too 
busy to do themselves credit. At present 
many of them are simply damning them- 
selves in the eyes of British buyers. 

People who know the history of Amer- 
ican trade in this country know full well 
what prejudices American manufacturers 
have had to surmount before they could 
get a hearing, much less a trial for their 
machinery in Britain. Twenty years ago 
the majority of British firms would not 
hear of buying American “jim-cracks,” as 
they called your machine tools. 

If your makers had been content with 
shipping second-rate goods or badly fin- 
ished specimens of their craft, I need hard- 
ly say that your trade with England would 
not have attained its present large propor- 
tions. On the other hand, American manu- 
facturers sent us their very best lines, and 
their manifest superiority simply overcame 
all insular prejudices. It would be a real 
pity if that well-earned reputation were 
lost because of the action of some break- 
neck exporters who apparently have too 
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much to do, and who are sending out 
goods that do not reflect any credit on 
their country. 

And then, too, as regards time of de- 
livery of goods: Some of the imparters 
of your machine tools have been waiting 
six and nine months over the time speci- 
fied for delivery. Perhaps when they do 
get the goods and send them on they will 
be returned, as one can hardly be expected 
to wait six and nine months for important 
tools. It was not so very long ago since 
the trade papers were full of the smart- 
ness of American firms in executing 
prompt delivery, and that, too, has had no 
little influence on the expansion of busi- 
ness, especially during the last two or 
three years. Superiority of finish and 
quick delivery have been two main factors 
in promoting your trade here. If those 
advantages are withdrawn, then your ex- 
porters might just as well leave this mar- 
ket alone. 

I have taken this opportunity of calling 
attention to a matter of really vital im- 
portance to American export trade. That 
branch of your trade may not perhaps be 
so profitable to you now, while the home 
trade prices are so high. But that boom 
is only temporary, while the foreign trade 
is a permanency. If I might venture a 
suggestion, it would be to keep a good 
foreign connection, even at the expense of 
a slight loss on such trade just now. If 
your dealers let go their hold of European 
business, they will find it impossible to 
pick up the thread of their connection in 
a year or two’s time when necessity drives 
them into the foreign marketsagain. Above 
all, I would earnestly entreat your manu- 
facturers not to cut their own throats by 
sending out anything of an inferior char- 
acter, no matter how great the pressure 
on the factory may be. More damage is 
done to your trade in one month by that 
policy than you can repair in twelve. 

Having brought these facts to the at- 
tention of your readers, it is to be hoped 
that the suggestions which I have ven- 
tured to make will be duly considered. I 
have on several occasions given, in these 
columns, particulars of many foreign mar- 
kets requiring American manufactures, and 
it would be the greatest pity imaginable 
for your exporters to lose very promising 
outlets through rushing their goods out 
of the factories in an unfinished condition. 

London. Pk 





On September 2 bids were opened for 
the fourth time for the construction of the 
ordnance shops at League Island Navy 
Yard, previous bids having been rejected 
as too high. The bids last opened were 
higher than before, and only one bidder 
submitted figures for the entire work, his 
bid exceeding the appropriation by $10, 
ooo, With the cost of labor and material 
going up, the only way to meet it is to 
increase the appropriation. Cutting down 
the designs, as is talked of for the Brook- 
lyn shops, is folly. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 16. 

Caliper cat.free. E.G. Smith, Columbia, Pa. 

FormingLathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches &dies. Wal.M.Wks.,Waltham, Mass. 


Rawhide, fibre and hard rubber gears. The 
Arthur Co. (See page 8.) 

Light and fine mach’y to order; models and 
elec. work specialty. E. O.Chase, Newark, N. J. 

Book “Dies and Diemaking,” $1, post paid. 
J.L.Lucas, Bridgeport, Ct. Send for index sheet. 

Wire springs and wire novelties of all 
kinds, to order, by Excelsior Wire Works, 
Clyde, O. 

“Brandt’s Triple Expansion Gaskets” are 
the best for boilers. Randolph Brandt, 38 
Cortlandt st., New York. 

Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. by G. W. 
Dixon, Spring Lake, Mich. 

Bound volumes of “American Machinist” 
for 1893 and 1894, cloth, good condition, $3 
each; one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 

Gear and milling cutters, adjustable ream- 
ers and special tools; vertical millers, cutter 
and surface grinder and shears. Catalog of 
small tools free. R. M. Clough, Tolland, Conn. 


Reliable persons of mechanical or inven- 
tive mind, desiring a free trip to the Paris 
Exposition with salary and expenses paid, 
should write The Patent Record, Baltimore, 
Md. 


To take the place of T-square, we make fit- 
tings which you can apply to your drawing- 


board ; reat thing for large boards; send 
for circular. Leighton & Wisner, Watertown, 
Mass. 


Wanted—Second-hand power belt bending 
rolls, from 8 to 12 feet between housings, 
also shear and punch ; furnish all particulars, 
stating prices and weights. Address P. O. 
Box 1815, New York. 


Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 

A fully equipped modern plant, manufac- 
turing exclusively a line of small machine 
tools, ranking at the top of their class—a 
clean, well-established, profitable business 
located in 4 oy but could be re- 
moved to any trunk-line point without injury 
to its trade—is offered for sale at a bargain ; 
inventories over $25,000; an excellent oppor- 
tunity for securing a desirable addition to 
any machine shop or iron foundry business, 
or for a machinist or office man to step into 
a business already made. Address Box 261, 
AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


For assistant supt., master mechanic or 
chief draftsman, address Box 269, AM. Macu. 

Wanted—Situation ; competent mechanical 
draftsman; detail work preferred ; references. 
Box 267, AMERICAN MACHINIST. 


Tool-maker and technical graduate, speak- 
ing and writing English, French and German, 
wishes to enter a drawing office. Box 266, 
AMERICAN MACHINIST. 

Wanted—Position as superintendent or 
general foreman, by a strictly practical man; 
18 years’ experience building machine tools 
in good shops. Box 265, AMER. MACHINIST. 


Manufacturers—Are you dissatisfied with 
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the management or output of your shop, or 
contemplate a change? Do you wish to sys- 
tematize your shop on a modern basis? Ad 
dress Box 263, AMERICAN MACHINIST. 
Position as superintendent, assistant or 
master mechanic in manufacturing concern; 
thorough experience in plant construction and 
operation; technical graduate; would invest 
some money. Box 222, AMER. MACHINIST. 
Desire to assist superintendent ; am a per- 
sistent cost-reducer; thorough systematizer ; 
not ‘a machinist, but good mechanic, now 
working along these lines; want change; 
East preferred; shall we talk it over? Box 
264, AMERICAN MACHINIST. 
Wanted—Position as salesman; well ac- 
quainted with all manufacturing companies 
and hardware stores in New England, New 
Jersey and New York, and some in the South ; 
machinist, and have had years of experience 
in introducing new goods. Box 262, A. MacnH. 
Wanted—Position as manager or superin- 
tendent, in America or Europe, by an Amer- 
ican who has had experience in organizing 
and systematizing, also in cutting costs, and 
is conversant with first-class shop practice ; 
correspondence solicited. Address Box 244, 
AMERICAN MACHINIST. 


Help Wanted. 


Wanted—tThree first-class tool makers on 
interchangeable work. The Blickensderfer 
Mfg. Co., Stamford, Conn. 


Machinists wanted; one or two first-class 
turret lathe hands. Apply to The Atlantic 
Works, East Boston, Mass. 

Wanted—Instructor in machine work and 
machine design; graduate with shop experi- 
ence preferred. Box 256, AMER. MACHINIST. 

Draftsman wanted, well up in heavy ma- 
chine tool design and plant reorganization. 
— International Power Co., Providence, 
RB. 3 


An instructor in free-hand and mechanical 
drawing, at the Rose Polytechnic Institute, 
Terre Haute, Ind. Apply at once, with refer- 
ences. 

Wanted—A machinery salesman to sell for 
an old-established machinery manufacturer ; 
in reply give age and experience. Box 257, 
AMERICAN MACHINIST. 

Wanted—Four draftsmen on mill work; 
good wages will be paid competent, experi- 
enced men. Address The Edison Portland 
Cement Co., Orange, N. J. 

Wanted—Foreman for machine shop in 
New York; medium and heavy work; state 
age, experience and salary. Address Box 
268, AMERICAN MACHINIST. 

A good mechanical draftsman wanted for a 
position in the country. Address, stating ex- 
perience, age, references and wages expected, 
Box 230, AMERICAN MACHINIST. 

Wanted—An experienced special tool de- 
signer and draftsman for work on small spe- 
cial tools and instruments; state experience. 
Address Box 258, AMERICAN MACHINIST. 


Wanted—A competent mechanical drafts- 
man; one with experience on printing presses 
preferred. Address, stating experience, wages 
and references, ‘“‘Press,’’ AMER. MACHINIST. 

Machinists Wanted—One lathe man, sev- 
eral floor men; light machinery; country 
town 25 miles from New York; steady work 
for good men. Address Box 224, Am. MAcH. 

Wanted—A mechanic who thoroughly un- 
derstands gear cutting on Fellows gear shap- 
er and Gould & Eberhardt automatic; steady 
position; state experience and wages. Ad- 
dress Box 259, AMERICAN MACHINIST. 

Wanted—First-class lathe, planer and vise 
hands, in modern tool factory located near 
Milwaukee; good opportunities for the right 
parties. Write, stating age, experience and 
wages expected, to Box 260, Ammer. MACH. 

Machinists and tool-makers wanted; apply 
giving full particulars about experience, age, 
wages and references; permanent job; loca- 
tion two miles north of New York City. 
Ward Leonard Electric Co., Bronxville, N. Y. 


Wanted—A working foreman for brass 
works employing six machine hands; one ac- 
customed to handling general run of small 
modern tools preferred ; salary $100 per month 
to right man. F. H. Koretke, 922 Magazine 
st., New Orleans, La. 


A man to make estimates for a shop engaged 
in light contract work; competent machinist 
preferred ; must have worked in a prominent 
shop in a similar capacity; state age, experi- 
ence, references and salary required. Box 
231, AMERICAN MACHINIST. 

Wanted—Competent field foreman for erect- 
ing pen-stocks, water towers, tanks, steel 
stacks, etc.; man must be expert at handling 
men and rigging; monthly salary and no 


(Continued on page 40.) 
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The Stationary Engineers. 


At the annual convention of the Na- 
tional Association of Stationary Engineers 
recently held in St. Louis the following 
officers were elected: President, Herbert 
E. Stone, of Boston; vice-president, P. E. 
Lehey, of New York; secretary, George 
Van Tassel, of Chicago; treasurer, Dan 
Delaney, of Cincinnati; conductor, C. C. 
Elsasser, of San Francisco; doorkeeper, C. 
E. Fellows, Houston, Texas; chairman of 
the arrangements committee, Frank Eard- 
ley, of St. Louis, Mo. The next conven- 
tion is to be held at Milwaukee on the first 
Tuesday in September, 1900. 





Personal. 

John Fritz, Bethlehem, Pa., was elected 
an honorary member of the American So- 
ciety of Civil Engineers at the meeting of 
the Board of Direction held September 5. 

Mr. John A. F. Aspinall, general man- 
ager of the Lancashire & Yorkshire Rail- 
way, has recently returned to England, 
after having spent some time on this side 
looking into American railway matters. 

Mr. Gus C. Henning sails to-day, 14th 
inst., per S. S. “Columbia,” for Europe, 
to attend the Council Meeting of the In- 
ternational Association for Testing Ma- 
terials, to be held at Dresden, Germany, 
September 24. 

Mr. John Kyle Holloway, vice-president 
of the Fosdick & Holloway Machine Tool 
Company, Cincinnati, sailed for Europe 
on the 12th, and will be gone for some 
time, looking into the matter of European 
trade in radial drilling machines. 

Mr. Paul H. Wade, who has for some 
time been attending to the advertising 
business of J. H. Williams & Co., of 
Brooklyn, N. Y., and has made a great 
success of it, will henceforth devote his 
entire time to similar work for other firms 
in addition to the one named. His ad- 
dress for the present will be in care of J. 
H. Williams & Co., 9-31 Richards street, 
Brooklyn, N. Y. 





Obituary. 

Joseph Berry, a well-known machinist 
and tool maker, died at Dayton, Ohio, 
August 12. At the time of his death Mr. 
Berry was assistant foreman of the brass 
department of National Cash Register 
Company’s factory. 

John H. Sessions, president of the Ses 
sions Foundry Company, Bristol, Conn., 
died September 10, seventy-one years old. 
Mr. Sessions had acquired wealth, prin 
cipally as a manufacturer of small hard- 
ware, the large foundry having been con 
ducted from the beginning chiefly by his 
sons. 

Charles Yandes Wheeler, president of 
the Firth Sterling Steel Company, died in 
this city September 5, fifty-six years old. 
Mr. Wheeler born in Greencastle, 
Ind., his father having been president of 
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Ohio Wesleyan University. He invented 
the projectile now used almost exclusively 
in the United States Navy. 

Frederick C. Wells, a Chicago manufac- 
turer of steam pumps, died at Wheaton, 
Ill., August 28, sixty-nine years old. He 
was a native of Connecticut, and went to 
the then West in 1849 as an engineer in 
the construction of the Illinois & Michi- 
gan Canal. Then he made money as a 
wholesale shoe dealer, but had been mak- 
ing pumps for the past thirty years. 


W. W. Dodge, treasurer of the Dodge 
Manufacturing Company and president of 
the Western Gas Engine Company, died at 
Mishavaka, Ind., September 1, thirty-six 
years old. Mr. Dodge was a younger 
brother of the original patentee of the 
Dodge wood split pulley, who died five 
years ago, and he had been connected with 
the company since its organization. 

Charles Lukens Bailey, one of the prin- 
cipal iron manufacturers of Central Penn- 
sylvania, died at Harrisburg, September 5, 
seventy-eight years old. His father entered 
the iron business in 1838, and the son be- 
came his clerk and later a partner. In 
1852 Mr. Bailey with Morris Patterson 
founded the Central Iron Works at Har- 
risburg. In 1866 he erected the Chesa- 
peake Nail Works at Harrisburg, and in 
1877-78 the present Central Iron Works. 





The builders’ trial trip of the new battle- 
ship “Alabama,” which occurred on August 
29, shows her to be the fastest of her class 
in the United States Navy. A speed of 
17.25 knots was attained, while the con- 
tract calls for 16. 





Manufacturers. 


The Albany (N. Y.) Railway Company is 
to erect a new power house. 

It is reported that the L. S. Starrett Com- 
pany may locate their new factory at Wal- 
tham, Mass. 

The factory of Oliver Bros., Lockport, N. 
Y., was recently burned, entailing a loss of 
about $200,000. 

The Eddystone Manufacturing Company, 
of Chester, Pa., contemplates making an ad- 
dition to its plant. 

The Spencer Wire Company, of Worcester, 
Mass., has obtained permit for the erection 
of a new wire mill. 

The Universal Lock Company, Woodbine, 
N. J., are just placing an addition, 122x36 
feet, to their plant. 

Robert Litle, of Philadelphia, has secured 
some property in Chester, Pa., and will start 
an eiderdown factory. 

Work has commenced in building the first 
of the additions to the plant of Milwaukee 
Harvester Company, Milwaukee, Wis. 

The Lookout Sewer Pipe Company, whose 
plant at Chattanooga, Tenn., was recently 
destroyed by fire, has decided to rebuild a 
larger plant at a cost of $75,000. 

The Hampden Knitting Mill Company, ot 
Reading, Pa., are contemplating making ex 
tensive additions to their plant on Eleventu 


(Continued on page 41.) 








Help Wanted—Continued. 


lost time to right party; write full particu- 
lars. Struthers, Wells & Co., Warren, Pa. 

Wanted—A thoroughly competent foundry 
foreman, for foundry employing 75 molders, 
on general machine and power-transmission 
castings; in answering give full particulars 
as to past experience; state age and salary 
expected; first-class position for first-class 
man. Box 251, AMERICAN MACHINIST. 

Wanted—Salesman; must have had prac- 
tical experience in all kinds of heat trans- 
mission by steam and feed-water heaters, 
radiators, condensers, evaporators, coolers, 
etc. ; furnish references as to capability, char- 
acter and experience; state salary expected. 
The Heat Transmission Co., 28-38 Maple ave., 
Danbury, Conn. 

Wanted—First-class man, not over 45 
years of age, as superintendent of an old- 
established manufacturing concern, located 
about 50 miles from New York City, employ- 
ing 500 people, engaged in brass goods manu- 
facturing; must understand modern factory 
methods. Apply by letter to Box 214, Amer- 
ICAN MACHINIST. 

Wanted—An apt and active young man 
with some machine-shop experience, also 
some experience in drafting, who wishes to 
rise as a draftsman, to do drawing on first- 
class machine-tool work; a good opportunity 
to right person. Address, giving particulars 
with reference to himself, Box 255, AMbErR- 


ICAN MACHINIST. 
Cleveland 











We Make a 15-Inch 


Universal Monitor, 


fitted with Friction Back Gears, 
Chaser, and with Set-over and 
Swivel to Turret. The turret is 
revolved by hand, and is provided 
with both lever and screw feed ; 

has also a swivel adjustment, and 
screw cross feed for facing work. 

The chasing apparatus is arranged 
to cut both straight and taper 
threads, and has our improved fol- 
lower, which can be made without 
a hob. Hadn’t you better send for 
our free catalog. 


The Windsor Machine Co., Windsor, Vit., U.S.A. 








WALTER FERRIS, M. E., 


CONSULTING ENGINEER, 
ormce HRS. 2 TOSP.m. 931 CHESTNUT ST., PHiLa, 


Special —— pontoons, aaa Mechanical Movements, 
ofl of Patent Claims. 











Sent on Approval 


We send the Cross Oil Filter 
on approval to prove our 
claim that it reduces oil bills 


o% or more. You send it 
al if you don’t want it. 

That's fair, isn’t it ? 

Ca ities, 3 to 150 ~ a 
daily. Write for Boo 
THE BURT MFG. ca. 

AKRON, OHIO, U.S.A. 


Business Established 9 Years. 


Largest manufacturers of 
Oil Filters in the world. 























J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
PF. B. ALLEN, Second Vice-President. 
J. B. PIERC 
- B. BRAINERD, Treasurer. 
MIDDLEBROOK, Assistant Secretary. 


For Advertisement of 


TIGHT JOINT CO., New York, 


See Issue Sept. 7, 1899. 


‘*The Reeves’”’ 
Wood Split 
Pulley, 


with interchangeable bush- 
ing system for belt power 
transmission. ‘ 
Lighter than an iron 
pulley. Stronger than a 
steel pulley. Each pulley 
will ft thirty -five sizes ot 
shaft. No set screws. No keyway. Complete stocks 
carried in every jobbing center in the United States. Also 
Chas. Churchill & Co., 9 to 15 Leonard St., London, Eng 
Fenwick Freres & Co., 2t Rue Martel, Paris, France. 
White, Child & Beney, Vienna, Austria. 
Australian Agents, John Danks & Son, Py., Ltd., Mel 
bourne, Australia. 


Reeves Pulley Co., Columbus, ind, U S. A., 


Send for Catalog. Manufacturers. 














Each Ball In a Ball Bearing 





tion instead of reducing it. 


one quality—the very best. 


Write to us. 


a 


Must be just like every other ball in 
the same bearing or there’s trouble 
ahead. A ball that’s larger than its fellows bears more than its share 
of the load, and is likely to wear unevenly or to break, thereby de- 
feating the purpose for which it was intended, and increasing fric- 


We make balls for machinery bearings. 
Every ball we make is perfectly round, 
and all of a given size are alike, within an infinitesimal fraction. 
better balls are made—no better can be made by any known method. 


Our wide experience 
is at your command. 


“So 


We make all sizes, but only 


No 








Cleveland Ball & Screw Co. 


446 Arcade, 
Cleveland, O. 
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A Bit of Logic: 


We Cram that our files are considerably 
better than our competitors in four points: 
High Carbon Steel used; Hardness and 
Thoroughness of Temper; Sharpness 
and Strength of Teeth; Uniformity. 

Now iT 1s A Fact that our pro- 
duction and sales are more than 
twice as large as those of any other 
file manufacturer anywhere. 

Isn't there some connection 
between these two paragraphs ? 
Doesn't it prove something as 
to Quality ? 


NICHOLSON , 


FAMOUS for 
TEMPER and CUT. 

















SOLD all 
OVER the WORLD. 


FILES. 


“FILE FILOSOPHY ” 





tells all about Files 
and how to. use 


them. It is indis- 
pensable to a 
Machinist. 
_— Unless the price ig very unfavorable, your 
FREE. “*buyer” will always purchase what the men ask 


for. Tell him you want our files if you don’t get 
them already. 


Send for it. 


75,800 FILES PRODUCED DAILY. 


4 FACTORIES. 


NICHOLSON FiLeE Go., 


Sam'L M. NICHOLSON, § PROVIDENCE, R.I., U.S.A. 


Pres’'t & GEN. MSR. 


LARGEST) FILE MAKERS IN THE WORLD. 





(Continued from page 40.) 
street, near Spring, and will erect a brick 
and iron structure, measuring 85 by 110 feet. 

E. A. Schumacher and F. W. Boye, Jr., 
have formed a partnership under the name 
of Schumacher & Boye, having acquired the 
entire interest of the firm of Dietz, Schu 
macher & Boye, Cincinnati, Mr. Jacob Dietz 
having retired from said firm. 

The Birmingham (Ala.) Cast Iron Pipe 
Company has just been organized, and a new 
plant capable of producing 100 tons per day 
will be erected near Birmingham. Mr. J. R. 
P. Dinimick, formerly of the United States 
Company at Anniston, is interested. 

Hon. E. A. Wheeler and W. W. Shilling 
have secured a location in Sharon, Pa., and 
will at once begin the erection of a plant for 
the manufacture of the Wheeler tubular boil 
er. They are the sole owners of the patents. 
About seventy-five hands will be empoyed 
The plant will cost about $50,000. 

The officers of the Roane Iron Company, 
who own the large furnaces at Rockwood, 
renn., have announced they will soon begin 
the erection of another furnace at that place. 
The company will expend $200,000 in im 
which will include the erection 
Modern machinery will be 


provements, 
of this furnace. 
put in. 

The new foundry for the Benjamin East 
wood Company, at Paterson, N. J., is nearly 
completed. The building is designed and 
built by the Berlin Iron Bridge Company, of 
East Berlin, Conn. It is 92 feet ‘wide and 
180 feet with a traveling crane, the 
wings of the building being controlled by jib 


long, 


cranes. 

Contracts were let recently for the con- 
struction of a building at the junction of 
Lottridge street and the Grand Trunk Rail- 
way, Hamilton, Ont., to be temporarily oc 
cupied by the Edgerton Storage Battery Com- 
pany. As soon as all arrangements are com- 
pleted a larger building will be erected, and 
it will be used as the main factory. 

There are bright prospects that a large 
open hearth steel plant will soon be erected 
by the Pottstown (Pa.) Iron Company, and 
the blast furnace, which has been idle for 
many years, be again put in operation An 
effort is being made by the company to raise 
by subscription from its present stockholders 
the sum of $1,000,000 for the proposed im- 
provements. 

Pittsburgh capitalists are engaged in erect- 
ing a large manufacturing plant at a point 
between Beaver and Vanport. Attorney W 
S. Miller, of Pittsburgh, Pa., has had charge 
of the enterprise at that place and has se- 
cured options on several valuable farms in 
the vicinity. A corps of engineers is now on 
the ground making surveys and laying out 
the plant. 

The directors of the Scott-Janney Electric 
Company, Philadelphia, Pa., met recently 
and completed the organization of the con- 
cern by the election of the following officers: 
President, William 8S. Janney, Philadelphia ; 
vice-presidents, Charles W. Drake, New York ; 
Edward A. Abbott, Concord, N. H.; chief en- 
Gordon J. Scott, Philadelphia; secre- 
treas- 


gineer, 
tary, Charles F. Walter, Philadelphia ; 
urer, Jacob Janney, Philadelphia. 

The Henri Nestle Company, manufacturers 
of Nestle’s food, are establishing a large 
plant at Fulton, N. Y., for the production of 
their specialties in the United States. This 
firm has its headquarters at Vevay, Switzer- 
land. The plant at Fulton, N. Y., will be 
fireproof and of the most modern construc 
tion, using steel framework for the floors and 
roofs, with brick side walls, the floors being 
constructed of concrete supported by steel 
beams. The Berlin Iron Bridge Company, of 
East Berlin, Conn., furnished and erected all 
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the steel structural work connected with this 
building, under the supervision of Mr. H. J. 
White, consulting engineer for Henri Nestle. 


Armion Schotte, Pittsburgh, Pa., engineer 
of the Herman Building, is engaged on plans 
for quite an extension to be made to the plant 
of the Baker Forge Company, now located in 
Allegheny, Pa. ‘This plant is to be moved to 
Rankin station on the Baltimore & Ohio 
Railroad. One building, 60x80 feet, will be 
erected, in which will be placed the forges 
and blowers. A power house of the same di- 
mensions will be put up, and a large addition 
will be made to the winding department. The 
output of the entire plant will be increased. 
One important change to be made by the 
Baker Company is the substitution of gas 
for steam engines, as the motive power will 
be supplied entirely by gas engines. 

The Eagle Horseshoe Company, of South 
Milwaukee, Wis., has completed arrange- 
ments for the enlargement of its plant. The 
company. will erect new rolling-mill build- 
ings and equip them with the necessary en- 
gines, rolls and furnaces. The new build- 
ings will be 50x160 feet and 40x96 feet in 
size and will contain a new 10-inch rolling 
train of the most modern make, with a capa- 
city of 60 tons of finished iron per day; a 
Payne Corliss engine of 3,000 horse-power, 
two 200 horse-power boilers, a 250 horse- 
power Berryman heater, 
heating furnaces, pumps, blowers, shears, 
cooling beds, dynamos and all necessary 
equipment for a modern merchant mill. 


New Catalogs. 


We have received from J. W. Cregar, Phila- 
delphia, Pa., circular illustrating and de- 
scribing the Simplex lathe center grinder. 
The circular is 544x8 inches. 

Jas. Clark, Jr., & Co., Louisville, Ky., send 
us catalog describing and illustrating electri- 
cally driven machine tools, including drills, 
tool grinders, etc. The catalog is standard 
size, 6x9 inches. 

The Atwood Power & Speed Gage Company, 
of 95 Liberty street, New York, send us a 
catalog of their power gage and mean effec 
tive pressure indicators for steam engines. 
The size is 6%x10 inches, 14 pages. 





We are in receipt of a catalog and circular 
of information of the department of science 
and technology of Pratt Institute of Brook- 
lyn. This institution has had a remarkable 
growth, having enrolled over 2,900 students 
during the past year. Sixteen pages, 6x9 
inches. 

F. W. Emerson Manufacturing Company, 
Rochester, N. Y., send us catalog in which is 
illustrated and described a full line of fur- 
niture used in drawing rooms. The variety 
of tables illustrated is quite large, and, in ad- 
dition, blueprinting frames, drawing-board 
eabinets, etc., are described. The catalog is 
standard size, 6x9 inches. 

The Ingersoll-Sergeant Drill Company has 
sent us a copyof air-compressor catalog No. 33. 
This contains illustrations and descriptions of 
various compressor plants. In addition the 
catalog contains a number of valuable tables 
which should prove useful to those engaged 
in air-compressor work. The catalog is nicely 
printed and contains 105 6x9-inch, standard 
size, pages. 

The mechanical department of the Kansas 
State Agricultural College, Manhattan, Kan- 
sas, sends us a catalog giving the course of 
study and other particulars of the work in 
mechanical engineering. It is in the shops 
of this institution that the apprenticeship 
system described by Prof. O. P. Hood, in our 
issue of August 24, is in use. Fifteen pages, 
6x9 inches. 











NO GRINDING DELAYS. 
Your work is undoubtedly often delayed if you are using emery wheels for your 
grinding. 


wheels, when properly selected, never require dressing, because, on account of 
their extreme leatate and brittleness, they wear away evenly, and at the same 
time keep the cutting surface fresh and sharp. 

Carborundum is guaranteed to be superior to emery on all abrasive work, 
and to produce profitable results to the purchaser. 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 
































two 6x13-foot™ 


NEW JERSEY MACHINE WORKS, 


WILLIAM TYACK, Ja., PRESIDENT, 
BUILDERS OF 


ALL CLASSES OF MACHINERY 


Also Builders of Steam and Gas Engines. 
NEWARK, N. J., U.S.A. 


Foundry Molding Machines 


STRIPPING PLATE MACHINES, 
PORTABLE AIR POWER MaA- 
CHINES, using wood or metal split 
patterns, without stripping plates. 
WRITE FOR INFORMATION. 


The Tabor Manufacturing Co., Elizabeth, N. J. 


TOOLS wachinists 


=Gagthe Starrett No. 9 Combination Square. 








Send for ovr Catalog of Machinists’ Tools. The 
Starrett and Brown & Sharpe specialties. 


Hammacher, Schlemmer & Co., 
209 BOWERY, NEW YORK. 








OR SALE—ON 


One 24 inch x 24 inch x 6 foot Pond Planer. 





SECOND-HAND. CONDITION Al. 
One 33 inch x 33 inch x 8 foot Planer. 


Woodward & Powell Planer Company, 


Manufacturers of Metal Planing Machines, 


WORCESTER, MASS. 


COMPARE WEIGHTS 


WHEN YOU ARE TOLD THAT JENKINS’ '96 IS MORE EXPENSIVE 
THAN OTHER PACKINGS. 
Average weight % inch “‘ Jenkins '96,’’ I! Ibs. to the square yard. 
oe se % oe Red Packing, 14 se se se oe 
At 50c. per pound ‘‘ JENKINS’ 96°’ is not | very much cheaper, 
but the best joint packing manufactured. 
NEW YORK, BOSTON, 

J E N Kl NS BRO . PHILADELPHIA, CHICAGO. 
Heat and Heat-Engi 

Cd ail Cd Ngines. neering of a Power Plant. By 

FREDERICK REMSEN HUTTON, 


E.M., Ph.D., Professor of Mechanical Engineering at Columbia University. 559 pages. 
8vo, cloth, $5.00. JOHN WILEY & SONS, 53 E. 10th St., New York City. 


No Matter What You Pay 


you'll not get a better Lathe than the ‘‘ Sebastian,” 
because there is none better. 

The “‘ Sebastian ” is a high grade modern Lathe that 
is sold at a low price because its builders believe 
that greatest ultimate profits come from large sales 
and small profits. Each Lathe has both screw and 
rod feeds, as well as power cross feed. Gears to cut 
all standard threads from 5 to 36 are furnished. 
Workmanship, material and design are of the highest 
order. Write us about Screw Cutting Foot Lathes. 


Sebastian Lathe Company, 


117 & 119 Culvert St., Cincinnati, Ohio. 


Acanve.—Gelig, Sonnenthal & Co., London, England. 
n. Tragardh & Co., Goteborg, Sweden. 
». Sonnenthal, Jr., Berlin, Germany. 
R. S. Stokvis & Zonen, Rotterdam, Holland. 











A Study of the Principles which 
Underlie the Mechanical Engi- 





13 and 15 inch swing. Beds any length desired. 





